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(57) Abstract 

Antimicrobial thiourea derivatives of 
general formula (I) or salts thereof: (wherein R*, 
R^ and R^ are each hydrogen, alkyl, cycloalkyl, 
nitrogen-protecting group, alkoxycarbonylalkyl 
or the like; and R is phenyl which may be 
substituted by halogeno, hydroxy 1, mercapto, 
amino, cyano, nitro, carboxyl, carbamoyl, alkyl, 
cycloalkyl, alkoxyl, alkylamino, alkanoyl, 
arylcarbonyl, aryl, aralkyl, aryloxy, 
cycloalkyloxy containing a heteroatom as a ring 
atom, a saturated heterocyclic group or the 
like). 
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(57) Abstract 



(I): Antimicrobial thiourea derivatives and salts thereof represented 
by general formula (I) below: 

O 

s 



(R\ and denote a hydrogen atom, alkyl group, cycloalkyl group, 
nitrogen atom protective group or alkoxycarbonylalkyl group, and 
R denotes a phenyl group or a phenyl group having the following 
substituent: halogen atom, hydroxyl group, mercapto group, amino group, 
cyano group, nitro group, carboxyl group, carbamoyl group, alkyl group, 
cycloalkyl group, alkoxy group, alkylamino group, alkanoyl group, 
arylcarbonyl group, aryl group, aralkyl group, aryloxy group, 
cycloalkyloxy group having a heteroatom as a ring constitutive atoms 
or saturated heterocyclic group). 
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SPECIFICATION 
TfflOUREA DERIVATIVES 

Technological Field 

The present invention relates to novel thiourea derivatives and salts thereof that are 
useful as antimicrobial agents. 

Background Art 

N-[(3-aryl-2-oxooxazolidine-5-yl)methyl]acetamide derivative are disclosed in 
Japanese Unexamined Patent Application No. 60-8277 and in the Journal of Medicinal 
Chemistry 39, 673 (1996); 3-aryl-5-hydroxymethyl-2-oxooxazolidine derivatives, 3-aryl- 
5-halogenomethyl2-oxooxazolidine derivatives and other compounds are disclosed in 
Current Pharmaceutical Design 2, 175 (1996) and the Journal of Medicinal Chemistry 
32, 1 673 (1 989); and N-(3-heteroaryl-2-oxooxazolidine-5-yl)methylthioacetamide 
derivatives and N-(3-heteroaryl-2-oxooxazolidine-5-yl)methyl-N'-methylthiourea 
derivatives and other compounds are disclosed in Japanese Unexamined Patent 
Application No. Hei 9-316073 as compounds having 3-aryl-2-oxooxazolidine backbones. 
These compounds are referred to as oxazolidinone antibiotics and are known to have 
antimicrobial activity with respect to Gram-positive bacteria (Hayakawa, L, Fine 
Chemical 27(1), 37-45 (1998)). However, the antimicrobial activity of these compounds 
is not yet sufficient, and the development of improved antimicrobial agents is desired. 

Disclosure of the invention 

Various types of antimicrobial agents such as antibiotics and synthetic antimicrobial 
agents having different mechanisms of action have been offered for clinical use as 
therapeutic agents for diseases. However, in using these antimicrobial agents, problems 
have arisen on a global scale with the appearance of multidrug-resistant bacteria typified 
by bacteria such as methicillin-resistant Staphylococcus aureus (MRS A). The object of 
the present invention is to offer a compound having excellent antimicrobial activity 
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with respect to clinically isolated strains which include standard microorganisms 
and multidrug resistant microorganisms 

The inventors of the present invention et aL, as a result of painstaking research 
towards a solution to the above problems, discovered that novel thiourea derivatives and 
salts thereof represented by the general formula below have superior antimicrobial 
activity with respect to clinically isolated bacteria including multidrug-resistant 
microorganisms as well as standard microorganisms, and thus arrived at the present 
invention. 

Specifically, the present invention offers thiourea derivatives and salts thereof 
represented by general formula (I) below: 
O 

R-N 1 I ? ^ 

(I) 

s 

12 3 

(in the formula, R , R and R each denotes a hydrogen atom, alkyl group, cycloalkyl 
group, nitrogen atom protective group, alkoxycarbonylalkyl group, substitutable amino 
group, substitutable aryl group or substitutable benzyl group; and R denotes 
a substitutable phenyl group). 

In a preferred mode of the above invention, the present invention offers thiourea 
derivatives or salts thereof represented by general formula (II) below: 




(in the formula, R , R and R each denotes a hydrogen atom, alkyl group, cycloalkyl 
group, nitrogen atom protective group, alkoxycarbonylalkyl group, substitutable amino 
group, substitutable aryl group or substitutable benzyl group; R"*, R^ and R^ each 
individually denotes a hydrogen atom, halogen atom, hydroxyl group, mercapto group, 
amino group, cyano group, nitro group, carboxyl group, carbamoyl group, substitutable 
alkyl group, substitutable cycloalkyl group, substitutable alkenyl group, substitutable 
alkynyl group, substitutable alkoxy group, substitutable alkylthio group, substitutable 
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alkylamino group, substitutable dialkylamino group, substitutable alkylaminocarbonyl 
group, substitutable dialkylaminocarbonyl group, substitutable alkanoyl group, 
substitutable halogenoalkanoyl group, substitutable alkanesulfonyl group, substitutable 
arylcarbonyl group, substitutable aryl group, substitutable aralkyl group, substitutable 
aryloxy group, substitutable cycloalkyloxy group containing heteroatoms as ring 
constitutive atoms or substitutable saturated heterocyclic groups; or any two groups of R"*, 
and R^ may form, together with a benzene ring, substitutable hydrocarbon condensed 
rings). 

In another aspect, the present invention offers drugs that contain the aforementioned 
thiourea derivatives or salts thereof as effective components. Drugs that are offered 
by the present invention can be appropriately used, for example, as antimicrobial agents. 
In an additional aspect, the present invention offers use of the aforementioned thiourea 
derivatives or salts thereof in the manufacture of the above drugs; and a method for 
treating infections involving a process for administering therapeutically effective 
amounts of the aforementioned thiourea derivatives or salts thereof to mammals 
including humans. 

Best Mode for Carrying Out the Invention 

A detailed description will be presented regarding the compounds of general formula 
(II) above which is a preferred mode of the thiourea derivatives of the present invention. 
The compounds are characterized in that R in the thiourea derivatives represented by 
general formula (I) are specific substituted phenyl groups or unsubstituted phenyl groups. 
Moreover, the scope of the present invention is not restricted to the compounds of general 
formula (11) above, as the compounds represented by general formula (I) (compoimds 
wherein R is a substituted or unsubstituted phenyl group) are all within the scope of the 
present invention. 

The alkyl groups represented by R\ R^, R^ R"*, R^ and R^ are linear or branched alkyl 
groups with carbon numbers of 1-6, and examples that may be cited include methyl 
groups, ethyl groups, n-propyl groups, isopropyl groups, n-butyl groups, isobutyl groups, 
sec-butyl groups, tert-butyl groups, n-pentyl groups, isopentyl groups, neopentyl groups 
and n-hexyl groups, and the cycloalkyl groups are cycloalkyl groups with carbon 
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numbers of 3-6, where examples that may be cited include cyclopropyl groups, 
cyclobutyl groups, cyclopentyl groups and cyclohexyl groups. In this specification, the 
term "cycloalkyl groups" is a general term that includes alkyl groups having cycloalkyl 
moieties (e.g., a cyclopropylmethyl group). Examples of aryl groups that may be cited 
are monocyclic and polycyclic aromatic groups such as a phenyl group, pyridin-2-yl 
group, pyridin-3-yl group, pyridin-4-yl group, pyrazin-2-yl group, pyrazin-3-yl group, 
pyrimidin-2-yl group, pyrimidin-4-yl group, furan-2-yl group, furan-3-yl group, 
thiophen-2-yl group, thiophen-3-yl group, naphthalen-l-yl group, naphthalene-2-yl group, 
benzofuran-4-yl group, benzofuran-5-yl group, benzofuran-6-yl group, benzofuran-7-yl 
group, benzo[b]thiophen-4-yl group, benzo[b]thiophen-5-yl group, benzo[b]thiophen-6-yl 
group and benzo[b]thiophen-7-yl group. 

12 3 

In addition, the nitrogen atom protective groups represented by R , R and R may be 
any group that is substantially inert in systems in which the nitrogen atoms are not to 
participate in the reaction, and in addition, which readily dissociate under specific 
deprotective reaction conditions. Examples of protective groups that may be cited 
include alkanoyl groups, halogenoalkanoyl groups, arylcarbonyl groups, aryloxycarbonyl 
groups aralkyloxycarbonyl groups and alkoxycarbonyl groups. More specifically, 
examples of alkanoyl groups that may be cited include formyl groups, acetyl groups, 
propionyl groups, butyryl groups and pivaloyl groups. Examples of halogenoalkanoyl 
groups are any groups wherein one or two of the same or different halogen atoms are 
substituted on the above alkanoyl groups, where the halogen atom is a fluorine atom, 
chlorine atom, bromine atom or iodine atom. Examples that may be cited include 
a fluoroacetyl group, difluoroacetyl group, trifluoracetyl group, chloroacetyl group, 
dichloroacetyl group, and trichloroacetyl group. In addition, examples of arylcarbonyl 
groups that may be cited include a benzoyl group, 4-phenylbenzoyl group, 
4-methoxybenzoyl group, 2-nitrobenzoyl group and 2-(benzoyloxymethyl)benzoyl group. 
Examples of aryloxycarbonyl groups that may be cited include a phenyloxycarbonyl 
group and 2,4,6-tri-n-butylphenyloxycarbonyl group. Examples of aralkyloxycarbonyl 
groups that may be cited include a benzoyloxycarbonyl group, 
4-methoxybenzyloxycarbonyl group, 4-bromobenzyloxycarbonyl group and 
2,4,6-trimethylben5:yloxycarbonyl group. Examples of alkoxycarbonyl groups that may 
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be cited include a methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl 
and tert-butoxycarbonyl group. 

Examples of alkoxycarbonylalkyl groups represented by and R"^ that may be 

cited include a methoxycarbonylethyl group, ethoxycarbonylethyl group, 
n-propoxycarbonyl ethyl group, isopropoxycarbonylethyl group, n-butoxycarbonylethyl 
group, sec-butoxycarbonylethyl group, tert-butoxycarbonylethyl group, 
methoxycarbonylpropyl group, ethoxycarbonylpropyl group, n-propoxycarbonylpropyl 
group, isopropoxycarbonylpropyl group, n-butoxycarbonylpropyl group, 
sec-butoxycarbonylpropyl group, tert-butoxycarbonylpropyl group and 
ethoxycarbonylbutyl group. 

Halogen atoms represented by R"^, R^ and R^ in general formula (II) above that may 
be used are a fluorine atom, chlorine atom, bromine atom and iodine atom. Examples of 
alkenyl groups that may be used are alkenyl groups with carbon numbers of 2-4, and 
specific examples that may be cited include a vinyl group, propenyl group and butenyl 
group. Examples of alkynyl groups that may be used are alkynyl groups with carbon 
numbers of 2-4, and specific examples that may be cited include an ethynyl group, 
propynyl group and butynyl group. In addition, examples of the alkoxy group 
represented by R"*, R^ and R^ that may be cited include a methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, 
tert-butoxy group, n-pentyloxy group, isopentyloxy group, neopentyloxy group and 
n-hexyloxy group. Examples of alkylthio groups that may be cited include a methylthio 
group, ethylthio group, n-propylthio group, isopropylthio group, n-butylthio group, 
isobutylthio group, sec-butylthio group, tert-butylthio group, n-pentylthio group, 
isopentylthio group, neopentylthio group and n-hexylthio group. 

Examples of alkylamino groups or dialkylamino groups expressed by R"^, R^ and R^ 
that may be used are amino groups substituted with linear or cyclic alkyl groups having 
carbon numbers of 1-6. More specific examples that may be cited include a methylamino 
group, ethylamino group, n-propylamino group, isopropylamino group, n-butylamino 
group, isobutylamino group, sec-butylamino group, tert-butylamino group, 
n-pentylamino group, isopentylamino group, neopentylamino group, n-hexylamino 
group, dimethylamino group, diethylamino group, N-ethyl-N-methylamino group, 
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N-methyl-N-n-propylamino group, N-isopropyl-N-methylamino group, N-n-butyl-N- 
methylamino group, N-isobutyl-N-methylamino group, N-sec-butyl-N-methylamino 
group, N-tert-butyl-N-methylamino group, N-methyl-N-n-pentylamino group, 
N-isopentyl-N-methylamino group, N-methyl-N-neopentylamino group, N-n-hexyl-N- 
methylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino 
group, cyclohexylamino group, N-cyclopropyl-N-methylamino group, N-cyclobutyl-N- 
methylamino group, N-cyclopentyl-N-methylamino group and N-cyclohexyl-N- 
methylamino group. 

In addition, examples of the alkylaminocarbonyl groups or dialkylaminocarbonyl 
groups represented by R"*, and R^ that may be used are aminocarbonyl groups 
substituted with hnear or cyclic alkyl groups with carbon numbers of 1-6. More specific 
examples that may be cited include a methylaminocarbonyl group, ethylaminocarbonyl 
group, n -propylaminocarbonyl group, isopropylaminocarbonyl group, 
n-butylaminocarbonyl group, isobutylaminocarbonyl group, sec-butylaminocarbonyl 
group, tert-butylaminocarbonyl group, n-pentylaminocarbonyl group, 
isopentylaminocarbonyl group, neopentylaminocarbonyl group, n-hexylaminocarbonyl 
group, dimethylaminocarbonyl group, diethylaminocarbonyl group, N-ethyl-N- 
methylaminocarbonyl group, N-methyl-N-n-propylaminocarbonyl group, N-isopropyl-N- 
methylaminocarbonyl group, N-n-butyl-N-methylaminocarbonyl group, N-isobutyl-N- 
methylaminocarbonyl group, N-sec-butyl-N-methylaminocarbonyl group, N-tert-butyl-N- 
methylaminocarbonyl group, N-methyl-N-n-pentylaminocarbonyl group, N-isopentyl-N- 
methylaminocarbonyl group, N-methyl-N-neopentylaminocarbonyl group, N-n-hexyl-N- 
methylaminocarbonyl group, cyclopropylaminocarbonyl group, cyclobutylaminocarbonyl 
group, cyclopentylaminocarbonyl group, cyclohexylaminocarbonyl group, 
N-cyclopropyl-N-methylaminocarbonyl group, N-cyclobutyl-N-methylammocarbonyl 
group, N-cyclopentyl-N-methylaminocarbonyl group or N-cyclohexyl-N- 
methylaminocarbonyl group. 

Examples of alkanoyl groups represented by R"^, R^ and R^ that may be cited include 
an acetyl group, propionyl group, butyryl group, isobutyryl group, valeryl group, 
isovaleryl group, hexanoyl group and heptanoyl group. Examples of halogenoalkanoyl 
groups that may be used are groups wherein one or more of the same or different halogen 
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atoms are substituted on the aforementioned alkanoyl groups, where halogen atoms that 
may be used are fluorine atoms, chlorine atoms, bromine atoms and iodine atoms. 
Examples that may be cited include a fluoroacetyl group, difluoroacetyl group, 
trifluoroacetyl group, chloroacetyl group, dichloroacetyl group and trichloroacetyl group. 
Examples of alkanesulfonyl groups that may be used are linear or branched alkyl- 
substituted sulfonyl groups with carbon numbers of 1-6, and more specific examples that 
may be cited include a methanesulfonyl group, ethanesulfonyl group, n-propanesulfonyl 
group, isopropanesulfonyl group and n-butanesulfonyl group. Examples of arylcarbonyl 
groups that may be cited include a benzoyl group, 4-phenylbenzoyl group, 
4-methoxybenzoyl group, 2-nitrobenzoyl group and 2-(benzoyloxymethyl)benzoyl group. 
Examples of aralkyl groups that may be used are alkyl groups with carbon numbers of 
1-4 that have been substituted with aryl groups, and more specific examples that may be 
cited include a benzyl group, phenethyl group, phenylpropyl group, phenylbutyl group, 
(pyridine-2-yl)methyl group, (pyridine-3-yl)methyl group and (pyridine-4-yl)methyl 
group. Examples of aryloxy groups that may be cited include a phenyloxy group, 
pyridinyloxy group, pyrimidinyloxy group, pyrazinyloxy group, fiiryloxy group and 
thienyloxy group. 

Examples of cycloalkyloxy groups that contain heteroatoms as ring constituent atoms 
that may be cited include an acetidinyloxy group, pyrrolidinyloxy group, piperidinyloxy 
group, homopiperidinyloxy group, oxetanyloxy group, tetrahydrofuranyloxy group, 
tetrahydropyranyloxy group, thietanyloxy group, tetrahydrothiophenyloxy group, 
tetrhaydrothiopyranyloxy group, oxazolidinyloxy group ,thiazolidinyloxy group, 
piperazinyloxy group, morpholinyloxy group, thiomorpholinyloxy group, l-oxido-4- 
thiomorpholinyloxy group, l,l-dioxido-4-thiomorpholinyloxy group, homopiperidyloxy 
group, 3-azabicyclo[3 .3.0]octanyloxy group and 3,7-diazabicyclo[3 .3 .0]octanyloxy 
group. Examples of saturated heterocyclic groups that may be cited include an azetidinyl 
group, pyrrolidinyl group, oxazolidinyl group, thiazolidinyl group, piperidyl group, 
piperazinyl group, oxetanyl group, tetrahydrofuranyl group, tetrahydropyranyl group, 
thietanyl group, tetrahydrothiophenyl group, tetrahydrothiopyranyl group, morpholinyl 
group, thiomorpholinyl group, l-oxido-4-thiomorpholinyl group, l,l-dioxido-4- 



7 



wo 99/12914 



PCT/JP98/04074 



thiomorpholinyl group, homopiperidyl group, homopiperazinyl group, 
3-azabicyclo[3.3.0]octanyl group and 3,7-diazabicyclo[3.3.0]octanyl group. 

Examples of groups produced when any two of R"^, and R^ form a hydrocarbon 
condensed ring together with a benzene ring that may be cited include an indan-5-yl 
group, l-indanon-5-yl group, inden-5-yl group, inden-6-yl group, l-indanon-6-yl group, 

2- indanon-5-yl group, l,3-indandion-5-yl group, naphthalene-2-yl group, 
1 (2H)-naphthalenon-6-yl group, 1 (2H)-naphthalenon-7-yl group, 
l,2,3,4-tetrahydronaphthalen-6-yl group, l,2,3,4-tetrahydro-l-naphthalenon-6-yl group, 
1 ,2,3 ,4-tetrahydro- 1 -naphthalenon-7-yl group, 1 ,2 ,3 ,4-tetrahydro-2-naphthalenon-6-yl 
group, 1 ,2,3,4-tetrahydro-2-naphthalenon-7-yl group, 1 ,2-naphthoquinon-6-yl group, 
l,2-naphthoquinon-7-yl group, l,4-naphthoquinon-6-yl group, fluoren-2-yl group, 
fluoren-3-yl group, fluorenon-2-yl group, fluorenon-3-yl group, anthracen-2-yl group 
and anthracen-3-yl group. 

In this specification, the term "substitutable" in reference to functional groups has no 
particular restrictions on the number or type of substituent, and when two or more 
substituents are present, they may be the same or different. Examples of these types of 
substituents that may be cited include an alkyl group, cycloalkyl group, hydroxyl group, 
mercapto group, alkoxy group, alkylthio group, halogen atom, amino group, alkylamino 
group, dialkylamino group, cyano group, nitro group, alkoxyalkyl group, 
alkoxycarbonylalkyl group, carboxyalkyl group, hydroxyalkanoyl group, alkoxyalkoxy 
group, alkoxyalkanoyl group, benzyloxycarbonyl group, benzyloxyalkanoyl group, 
alkylaminoalkoxy group, dialkylaminoalkoxy group, alkylaminoalkyl group, 
dialkylaminoalkyl group, halogenoalkyl group, oxo group, alkyloxyimino group, 
aryloxyimino group, carboxyl group, alkylcarbonyl group, alkylcarbonylalkyl group, 
carbamoyl group, aryl group or aralkyl group. 

Examples of the substituted phenyl group represented by R in the thiourea derivatives 
of the present invention that may be cited include a 4-methylphenyl group, 

3- methylphenyl group, 2-methylphenyl group, 3,4-dimethylphenyl group, 
3,5-dimethylphenyl group, 4-ethylphenyl group, 4-n-propylphenyl group, 

4- isopropylphenyl group, 4-n-butylphenyl group, 4-isobutylphenyl group, 
4-n-pentylphenyl group, 4-isopentylphenyl group, 4-n-hexylphenyl group, 
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4-cyclopropylphenyl group, 4-cyclobutyIphenyl group, 4-cyclopentylphenyl group, 
4-cyclohexylphenyl group, 4-methoxyphenyl group, 3-methoxyphenyl group, 
3,4-dimethoxyphenyl group, 3,5-dimethoxyphenyl group, 4-ethoxyphenyl group, 4-n- 
propoxyphenyl group, 4-isopropoxyphenyl group, 4-n-butoxyphenyl group, 
4-isobutoxyphenyl group, 4-n-pentyloxyphenyl group, 4-isopentyloxyphenyl group, 4-n- 
hexy loxyphenyl group, 4-methylaminophenyl group, 3 -methylaminophenyl group, 
4-ethylaniinophenyl group, 4-n-propylaminophenyl group, 4-isopropylaininophenyl 
group, 4-n-butylaminophenyl group, 4-isobutylaminophenyl group, 4-n- 
pentylaminophenyl group, 4-isopentylaminophenyl group, 4-n-hexylaminophenyl group, 
4-diinethylaininophenyl group, 4-(N-ethyl)-N-methylammo)phenyl group, 4-(N-methyl- 
N-n-propylamino)phenyl group, 4-(N-isopropyl-N-methylamino)phenyl group, 4-(N-n- 
butyl-N-methylamino)phenyl group, 4-(N-isobutyl-N-methylamino)phenyl group, 4-(N- 
methyl-N-n-pentylammo)phenyl group, 4-(N-isopentyl-N-methylamino)phenyl group, 
4-(N-n-hexyl-N-methylamino)phenyl group, 4-[(2-dimethylaminoethyl)ainino]phenyl 
group, 4-[(2-dimethylaminoethyl)amino]-3-fluorophenyl group, 4-[(2- 
dimethylarninoethyl)amino]-3 ,5 -difluorophenyl group, 4-[N-(2-dimethylaniinoethyl)-N- 
methylamino]phenyl group, 4-[N-(2-dimethylaminoethyl)-N-methylamino]-3- 
fluorophenyl group, 4-P^-(2-dimethylaminoethyl)-N-methylamino]-3,5-difluorophenyl 
group, 4-[(2-diethylaminoethyl)amino]phenyl group, 4-[(2-diethylaminoethyl)amino]-3- 
fluorophenyl group, 4-[(2-diethylaminoethyl)ainino]-3,5-difluorophenyl group, 
4-P^-(2-diethielaminoethyl)-N-methylammo]phenyl group [sic; possibly 
"4-|N-(2-diethynylaminoethyl)-N-methylamino]phenyl group"] , 4-[N-(2- 
diethyldiethielaminoethyl)-N-methylamino]-3-fluorophenyl group [sic; possibly 
"4-[N-(2-diethyldiethynylaininoethyl)-N-methylartiino]-3-fluorophenyl group"], 
4-[N-(2-diethielaininoethyl)-N-methylamino]-3,5-difluorophenyl group [sic; possibly 
"4-[N-(2-diethielaminoethyl)-N-methylamino]-3,5-difluorophenyl group"], 
4-cyclopropylaminophenyl group, 4-cyclobutylaininophenyl group, 

4-cyclopentylaininophenyl group, 4-cyclohexylaminophenyl group, 4-acetylphenyl 
group, 4-acetyl-3-fluorophenyl group, 4-propionylphenyl group, 3-fluoro-4- 
propionylphenyl group, 4-butyrylphenyl group, 4-butyryl-3-fluorophenyl group, 
4-isobutyrylphenyl group, 3-fluoro-4-isobutyrylphenyl group, 4-valerylphenyl group. 
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3- fluoro-4-valerylphenyl group, 4-(2-dimethylaminoethoxy)phenyl group, 

4- (hydroxymethyl)phenyl group, 4-( 1 -hydroxy ethyl)phenyl group, 
4-hydroxyethyl)phenyl group, 4-(2-dimethylaminoethoxy)-3-fluorophenyl group, 
4-(3-dimethylaminopropoxy)phenyl group, 4-(3-dimethylaminopropoxy)-3-fluorophenyl 
group, 4-(4-dimethylaminobutoxy)phenyl group, 4-(4-dimethylaminobutoxy)-3- 
fluorophenyl group, 4-(2-methoxyethoxy)phenyl group, 3-fluoro-4-(2- 
methoxyethoxy)phenyl group, 4-(azetidin- 1 -yl)phenyl group, 4-(azetidin- 1 -yl)-3 - 
fluorophenyl group, 4-(azetidin-l-yl)-3,5-difluorophenyl group, 4-(3-hydroxyazetidin-l- 
yl)phenyl group, 3-fluoro-4-(3-hydroxyazetidin-l-yl)phenyl group, 3,5-difluoro-4-(3- 
hydroxyazetidin-l-yl)phenyl group, 4-(3-oxoazetidin-l-yl)phenyl group, 3-fluoro-4-(3- 
oxoazetidin-l-yl)phenyl group, 3,5-difluoro-4-(3-oxoazetidin-l-yl)phenyl group, 4-(3- 
methoxyazetidin-l-yl)phenyl group, 3-fluoro-4-(3-methoxyazetidin-l-yl)phenyl group, 
3 ,5-difluoro-4-(3-methoxyazetidin- 1 -yl)phenyl group, 4-[3-(2-inethoxyethoxy)azetidin- 1 - 
y l]pheny 1 group, 3 -fluoro-4- [3 -(2-methoxy ethoxy)azetidin- 1 -y l]pheny 1 group, 
3,5-difluoro-4-[3-(2-methoxyethoxy)azetidin-l-yl]phenyl group, 4-(3-ammoazetidin-l- 
yl)phenyl group, 4-(3-aininoazetidin-l-yl)-3-fluorophenyl group, 4-(3-aminoazetidin-l- 
yl)-3,5-difluorophenyl group, 4-(3-dimethylaminoazetidin-l-yl)phenyl group, 4-(3- 
dimethy laminoazetidin- 1 -y l)-3 -fluorophenyl group, 4-(3 -dimethy laminoazetidin- 1 -y 1)- 
3 ,5-difluorophenyl group, 4-(pyrrolidin- 1 -yl)phenyl group, 3-fluoro-4-(pyrrolidin- 1 - 
yl)phenyl group, 3,5-difluoro-4-(pyrrolidm-l-yl)phenyl group, 4-(3-hydroxypyrrolidin-l- 
yl)phenyl group, 3-fluoro-4-(3-hydroxypyrrolidm-l-yl)phenyl group, 3,5-difluoro-4-(3- 
hydroxypyrrolidin-l-yl)phenyl group, 4-(3-oxopyrrolidin-l-yl)phenyl group, 3-fluoro-4- 
(3-oxopyrrolidin-l-yl)phenyl group, 3,5-difluoro-4-(3-oxopyrrolidin-l-yl)phenyl group, 
4-(3-methoxypyrrolidin- 1 -yl)phenyl group, 3-fluoro-4-(3-methoxypyrrolidin- 1 -yl)phenyl 
group, 3 ,5 -difluoro-4-(3 -methoxypyrrolidin- 1 -y l)pheny 1 group, 4 [3 -(2- 
methoxyethoxy)pyrrolidin-l-yl]phenyl group, 3-fluoro-4-[3-(2- 
methoxyethoxy)pyrrolidin-l -yl]phenyl group, 3,5-difluoro-4-[3-(2- 
methoxyethoxy)pyrrolidin-l-yl]phenyl group, 4-(3-aminopyrrolidin-l-yl)phenyl group, 
4-(3-aminopyrrolidin- 1 -yl)-3 -fluorophenyl group, 4-(3-aniinopyrrolidin- 1 -yl)-3 ,5- 
difluorophenyl group, 4-(3 -dimethy laminopyrrolidin-l-yl)phenyl group, 4-(3- 
dimethyaminopyrrolidin- 1 -y l)-3 -fluorophenyl group, 4-(3 -dimethy laminopyrrolidin- 1 - 
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yl)-3,5-difluorophenyl group, 4-(piperidine-l-yl)phenyl group, 3-fluoro-4-(piperidine-l- 
yl)phenyl group, 3,5-difluoro-4-(piperidine-l-yl)phenyl group, 4-(4-hydroxypiperidin-l- 
yl)phenyl group, 3-fluoro-4-(4-hydroxypiperidin-l-yl)phenyl group, 3,5-difluoro-4-(4- 
hydroxypiperidin-l-yl)phenyl group, 4-(4-oxopiperidin-l-yl)phenyl group, 3-fluoro-4-(4- 
oxopiperidin-l-yl)phenyl group, 3,5-difluoro-4-(4-oxopiperidin-l-yl)phenyl group, 4-(4- 
inethoxypiperidin-l-yl)phenyl group, 3-fluoro-4-(4-methoxypiperidin-l-yl)phenyl group, 
3,5-difluoro-4-(4-methoxypiperidin-l-yl)phenyl group, 4-[4-(2-methoxyethoxy)piperidin- 
1 -yljphenyl group, 3-fluoro-4-[4-(2-methoxyethoxy)piperidine- 1 -yl]phenyl group, 
3,5-difluoro-4-[4-(2-methoxyethoxy)piperidine- 1 -yljphenyl group, 4-(4-aminopiperidin- 
l-yl)phenyl group, 4-(4-aminopiperidin-l-yl)-3-£luorophenyl group, 4-(4-aminopiperidin- 
1 -yl)-3 ,5-difluorophenyl group, 4-(4-dimethylammopiperidin- 1 -yl)phenyl group, 
4-(4-dimethylaminopiperidin- 1 -yl)-3-fluorophenyl group, 4-(4-dimethylammopiperidin- 
l-yl)-3,5-difluorophenyl group, 4-(piperidine-l-yl)phenyl group, 3-fluoro-4-(piperidine- 
l-yl)phenyl group, 3,5-difluoro-4-(piperazin-l-yl)phenyl group, 4-(4-methylpiperazin-l- 
y l)pheny 1 group, 3 -fluoro-4-(4-methylpiperazin- 1 -y l)pheny 1 group, 3 , 5 -difluoro-4-(4- 
methylpiperazin- 1 -yl)phenyl group, 4-(4-ethylpiperazin- 1 -yl)phenyl group, 
4-(4-ethy Ipiperazin- 1 -y l)-3 -fluoropheny 1 group, 4-(4-ethy Ipiperazin- 1 -y l)-3 , 5 - 
difluorophenyl group, 4-(4-n-propy Ipiperazin- 1 -yl)phenyl group, 3 -fluoro-4-(4-n- 
propylpiperazin- 1 -y l)phenyl group , 3,5 -difluoro-4-(4-n-propy Ipiperazin- 1 -y l)phenyl 
group, 4-(4-n-butylpiperazin- 1 -yl)phenyl group, 4-(4-n-butylpiperazin- 1 -yl)-3 - 
fluorophenyl group, 4-(4-n-butylpiperazin-l-yl)-3,5-difluorophenyl group, 
4-(4-hy droxy acetylpiperazin- 1 -y l)pheny 1 group, 3 -fluoro-4-(4-hy droxy acetylpiperazin- 1 - 
yl)phenyl group, 3,5-difluoro-4-(4-hydroxyacetylpiperazin- 1 -yl)phenyl group, 
4-(4-benzyloxyacetylpiperazin- 1 -yl)phenyl group, 4-(4-benzyloxyacety Ipiperazin- 1 -yl)- 

3 - fluorophenyl group, 4-(4-benzyloxyacety Ipiperazin- 1 -yl)-3 ,5 -difluorophenyl group, 

4- [4-(3 -methoxypropiony l)piperazin- 1 -y l]pheny 1 group, 3 -fluoro-4- [4-(3 - 
methoxypropiony l)piperazin- 1 -yl] phenyl group, 3 , 5 -difluoro-4- [4-(3 - 
methoxypropionyl)piperazin- 1 -yl]phenyl group, 4-[4-(3-ethoxypropionyl)piperazin- 1 - 
yl]phenyl group, 4-[4-(3-ethoxypropionyl)piperazin-l-yl]-3-fluorophenyl group, 4-[4-(3- 
ethoxypropionyl)piperazin-l -yl]-3,5-difluorophenyl group, 4-[4-(2- 
ethoxycarbonylethyl)piperazin- 1 -yl]phenyl group, 4-[4-(2- 
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ethoxycarbonylethyl)piperazin- 1 -yl]-3-fluorophenyl group, 4-[4-(2- 

ethoxycarbonylethyl)piperazin-l-yl]-3,5-difluorophenyl group, 4-[4-(2- 

methoxycarbonylethyl)piperazin-l-yl]phenyl group, 3-fluoro-4-[4-(2- 

niethoxycarbonylethyl)piperazin-l-yl]phenyl group, 3,5-difluoro-4-[4-(2- 

methoxycarbonylethyl)piperazm- 1 -yl]phenyl group, 4-[4-(2-carboxyethyl)piperazin- 1 - 
yljphenyl group, 4-[4-(2-carboxyethyl)piperazin-l-yl]-3-fluorophenyl group, 4-[4-(2- 
carboxyethyl)piperazin-l -yl]-3,5-difluorophenyl group 4-(4-benzyloxycarbonylpiperazin- 
l-yl)phenyl group, 4-(4-benzyloxycarbonylpiperazin-l-yl)-3-fluorophenyl group, 4-(4- 
benzyloxycarbonylpiperazm-l-yl)-3,5-difluorophenyl group, 4-(morpholin-4-yl)phenyl 
group, 3-fluoro-4-(morpholin-4-yl)phenyl group, 3,5-difluoro-4-(morpholin-4-yl)phenyl 
group, 4-(thiomorpholin-4-yl)phenyl group, 3-fluoro-4-(thiomorpholin-4-yl)phenyl 
group, 3 ,5-difluoro-4-(thiomorpholin-4-yl)phenyl group, 4-( 1 -oxidothiomorpholin-4- 
yl)phenyl group, 3-fluoro-4-(l-oxidothiomorpholin-4-yl)phenyl group, 3,5-difluoro-4-(l- 
oxidothiomorpholin-4-yl)phenyl group, 4-(l,l-dioxidothiomorpholin-4-yl)phenyl group, 
4-( 1 , 1 -dioxidothiomorpholin-4-yl)-3-fluorophenyl group, 4-( 1 , 1 -dioxidothiomorpholin-4- 
yl)-3,5-difluorophenyl group, 3-methoxy-4-(morpholin-4-yl)phenyl group, 3-ethoxy-4- 
(morpholin-4-yl)phenyl group, 4-(inorpholin-4-yl)-3-n-propoxyphenyl group, 

3- (2-methoxyethoxy)-4-(morpholin-4-yl)phenyl group, 4-phenoxyphenyl group, 3-fluoro- 

4- phenoxyphenyl group, 3,5-difluoro-4-phenoxyphenyl group, 4-(pyridine-4- 
yl)oxyphenyl group, 3-fluoro-4-(pyridine-4-yl)oxyphenyl group, 3,5-difluoro-4- 
(pyridine-4-yl)oxyphenyl group, 4-(pyridine-3-yl)oxyphenyl group, 3-fluoro-4-(pyridine- 

3- yl)oxyphenyl group, 3,5-difluoro-4-(pyridine-3-yl)oxyphenyl group, 4-(pyridine-2- 
yl)oxyphenyl group, 3-fluoro-4-(pyridine-2-yl)oxyphenyl group, 3,5-difluoro-4- 
(pyridine-2-yl)oxyphenyl group, 4-(furan-2-yl)oxyphenyl group, 3-fluoro-4-(furan-2- 
yl)oxyphenyl group, 3,5-difluoro-4-(furan-2-yl)oxyphenyl group, 4-(furan-3- 
yl)oxyphenyl group, 3-fluoro-4-(furan-3-yl)oxyphenyl group, 3,5-difluoro-4-(fiiran-3- 
yl)oxyphenyl group, 4-(thiophen-2-yl)oxyphenyl group, 3-fluoro-4-(thiophen-2- 
yl)oxyphenyl group, 3 ,5 -difluoro-4-(thiophen-2-yl)oxyphenyl group, 4-(thiophen-3 - 
yl)oxyphenyl group, 3 -fluoro-4-(thiophen-3 -yl)oxyphenyl group, 3 ,5 -difluoro-4- 
(thiophen-3-yl)oxyphenyl group, 4-[(N-methylazetidin-3-yl)oxy]phenyl group, 3-fluoro- 

4- [(N -methy lazetidin-3 -y 1) oxy]pheny 1 group, 3 , 5 -difluoro-4- [(N -methy lazetidin-3 - 
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yl)oxy]phenyl group, 4-[(N-ethylazetidm-3-yl)oxy]phenyl group, 4-[(N-ethylazetidin-3- 
yl)oxy]-3-fluorophenyl group, 4-[(N-ethylazetidin-3-yl)oxy[-3,5-difluorophenyl group, 
4- [(N-n-propy lazetidin- 3 -yl)oxy ] phenyl group , 3 -fluoro-4- [(N -n-propy lazetidin-3 - 
yl)oxy]phenyl group, 3,5-difluoro-4-[(N-n-propylazetidin-3-yl)oxy]phenyl group, 4-[(N- 
n-butylazetidm-3 -yl)oxy]phenyl group, 4- [(N -n-buty lazetidin-3 -yl)oxy] -3 -fluoropheny 1 
group, 4-[(N-n-butylazetidin-3-yl)oxy]-3 ,5-difluorophenyl group, 4-[(N- 
hydroxyacetylazetidin-3-yl)oxy]phenyl group, 3-fluoro-4-[(N-hydroxyacetylazetidin-3- 
yl)oxy]phenyl group, 3,5-difluoro-4-[(N-hydroxyacetylazetidin-3-yl)oxy]phenyl group, 
4- [ [N-(3 -methoxypropiony l)azetidin-3 -y 1] oxy jpheny 1 group , 3 -fluoro-4- [ [N-(3 - 
methoxypropionyl)azetidin-3-yl]oxy]phenyl group, 3,5-difluoro-4-[[N-(3- 

methoxypropionyl)azetidin-3-yl]oxy]phenyl group, 4-[(N-methylpiperidin-4- 
yl)oxy]phenyl group, 3-fluoro-4-[(N-methylpiperidin-4-yl)oxy]phenyl group, 
3,5-difluoro-4-[(N-methylpiperidin-4-yl)oxy]phenyl group, 4-[(N-ethylpiperidin-4- 
yl)oxy]phenyl group, 4-[(N-piperidin-4-yl)oxy]-3-fluorophenyl group, 4-[(N- 
ethylpiperidin-4-yl)oxy]-3,5-difluorophenyl group, 4-[(N-n-propylpiperidin-4- 
yl)oxy]phenyl group, 3 -fluoro-4- [(N-n-propy lpiperidin-4-yl)oxy Jpheny 1 group, 
3,5-difluoro-4-[(N-n-propylpiperidin-4-yl)oxy]phenyl group, 4-[(N-n-butylpiperidin-4- 
yl)oxy]phenyl group, 4- [(N-n-butylpiperidin-4-yl)oxy] -3 -fluoropheny 1 group, 4-[(N-n- 
butylpiperidin-4-yl)oxy]-3,5-difluorophenyl group, 4-[(N-hydroxyacetylpiperidin-4- 
yl)oxy]phenyl group, 3-fluoro-4-[(N-hydroxyacetylpiperidin-4-yl)oxy]phenyl group, 3,5- 
difluoro-4-[(N-hydroxyacetylpiperidin-4-yl)oxy]phenyl group, 4-[[N-(3- 

methoxypropionyl)piperidin-4-yl]oxy]phenyl group, 3-fluoro-4-[[N-(3- 

methoxypropionyl)piperidine-4-yl]oxy]phenyl group, 3,5-difluoro-4-[[N-(3- 

methoxypropionyl)piperidine-4-yl]oxy]phenyl group, indan-5-yl group, 1 ,2,3,4- 
tetrahydronaphthalen-6-yl group and l-indanon-5-yl group, but examples are not 
restricted to these compounds. 

The thiourea derivatives of the present invention that are represented by general 
formula (I) have one asymmetrical carbon atom on the oxazolidine ring, and there are 
cases where one or more additional asymmetric carbon atoms are present, depending on 
the types of substituents. The asynunetric carbon atoms that are present in the compound 
of the present invention can each assume the (S) or (R) configuration, and there are cases 
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where isomers such as optical isomers and diastereomers are present based on the one or 
more asymmetrical carbon atoms. Pure isomeric compounds, any mixture of isomers and 
racemic mixtures are all within the scope of the present invention. 

The thiourea derivatives of the present invention represented by general formula (I) 
can be converted into salts as desired, and preferably pharmacologically permissible salts. 
Examples of salts of compounds of the present invention are preferably 
pharmacologically permissible salts, and examples of acid addition salts that may be cited 
include hydrochlorides, hydrobromides, nitrates, sulfates, hydroiodides, phosphates and 
other inorganic salts, and acetates, maleates, fumarates, citrates, oxalates, malates, 
methanesulfonates, p-toluenesulfonates, mandelates, 10-camphorsulfonates, tartrates, 
lactates, 5-oxotetrahydrofuran-2-carboxylates, 2-hydroxyglutarates and other organic 
salts. In addition, examples of alkali addition salts that may be used include sodium salts, 
potassium salts, calcium salts, magnesium salts, ammonium salts and other inorganic 
alkali salts, and ethanolamine salts, N,N-dialkylethanolamine salts, triethanolamine salts, 
piperidine salts, piperazine salts, morpholino salts, thiomorpholino salts and other organic 
salts. 

The thiourea derivative or salt thereof of the present invention expressed by general 
formula (I) can be present in any desired crystal form depending on the manufacture 
conditions, and although the derivatives may be present as hydrates or solvated 
compounds, these various crystal forms, hydrates, solvated compounds and mixtures 
thereof are also within the scope of the present invention. 

The following compounds can be offered as preferred compound represented by 
general formula (I), but the scope of the present invention is not restricted to these 
examples. 

(1 ) N-(2-Oxo-2-phenyloxazolidin-5-yl)methylthiourea 

(2) (S)-N-(2-Oxo-3-phenyloxazoUdin-5-yl)methylthiourea; 

(3) N-Methyl-N'-(2-oxo-3-phenyloxazolidin-5-yl)methylthiourea; 

(4) (S)-N-Methyl-N'-(2-oxo-3-phenyloxazolidin-5-yl)methylthiourea; 

(5) (S)-N-[3-(4-Methylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(6) (S)-N-Methyl-N'-[3-(4-methylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(7) N-[3-(4-Methylphenyl)-2-oxooxazolidin-5-yl]methylthiourea 
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(8) N-Methyl-N'-[3-(4-methylphenyl)-2-oxooxazolidin-5-yl]methylthioure 

(9) (S)-N-[3-(3-Methylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(10) (S)-N-Methyl-N'-[3-(3-methylphenyl)-2-oxooxazolidin-5-yl]methylthi^^^ 

(11) (S)-N43-(354-dimethylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(12) (S)-N-[3-(3,4-Dimethylphenyl)-2-oxazolidin-5-yl]methyl-N'-methylthio^^ 

(13) (S)-N-[3-(4-Ethylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(14) (S)-N-[3-(4-Ethylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(15) (S)-N-[2-Oxo-3-(4-n-propylphenyl)oxazolidin-5-yl]methylthiourea; 

(16) (S)-N-Methyl-N'-[2-oxo-3-(4-n-propylphenyl)oxazolidm-5-yl]methylthiourea; 

(17) (S)-N-[3-(4-Isopropylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

( 1 8) (S)-N-[3-(4-Isopropylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

( 1 9) (S)-N- [3 -(4-n-Butylplienyl)-2-oxooxazolidin-5 -yl]methylthiourea; 

(20) (S)-N-[3-(4-n-Butylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(21) (S)-N-[3-(4-Isobutylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(22) (S)-N-[3-(4-Isobutylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(23) (S)-N-[2-Oxo-3-(4-n-pentylphenyl)oxazolidin-5-yl]methylthiourea; 

(24) (S)-N-Methyl-N'-[2-oxo-3-(4-n-pentylphenyl)oxazolidin-5-yl]methylthiourea; 

(25) (S)-N-[3-(4-n-Hexylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(26) (S)-N-[3-(4-n-Hexylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(27) (S)-N-[3-(4-Methoxyphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(28) (S)-N-[3-(4-Methoxyphenyl)-2-oxooxazolidin-5-yl]methyl-N'-inethylthiourea; 

(29) (S)-N-[3-(4-Ethoxyphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(30) (S)-N-[3 -(4-Ethoxyphenyl)-2-oxooxazolidin-5-yl]methyl-N ' -methylthiourea; 

(31) (S)-N-[2-Oxo-3-(4-n-propoxyphenyl)oxazolidin-5-yl]methylthiourea; 

(32) (S)-N-Methyl-N'-[2-oxo-3-(4-n-propoxyphenyl)oxazolidin-5-yl]methylthiourea; 

(33) (S)-N-[3-(4-Isopropoxyphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(34) (S)-N-[3-(4-Isopropoxyphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(35) (S)-N-[3-(4-n-Butoxyphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(3 6) (S)-N- [3 -(4-n-Butoxyphenyl)-2-oxooxazolidm- 5 -y l]methy 1-N ' -methylthiourea; 

(37) (S)-N-[2-Oxo-3-(4-n-pentyloxyphenyl)oxazolidm-5-yl]methylthiourea; 

(38) (S)-N-Methyl-N'-[2-oxo-3-(4-n-pentyloxyphenyl)-oxazolidin-5-yl]methylthiourea; 
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(39) (S)-N-[3-(4-n-Hexyloxyphenyl)-2-oxooxazolidm-5-yl]methylthiovirea; 

(40) (S)-N-[3-(4-n-Hexyloxyphenyl)-2-oxooxazolidm-5-yl]methyl-N'-methylthiourea; 

(41) (S)-N-[3-(4-Acetylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(42) (S)-N-[3-(4-Acetylphenyl)-2-oxooxazolidm-5-yl]methyl-N'-methylthiourea; 

(43) (S)-N-[2-Oxo-3-(4-propionylphenyl)oxazolidin-5-yl]methylthiourea; 

(44) (S)-N-Methyl-N'-[2-oxo-3-(4-propionylphenyl)oxazolidin-5-yl]methylthiourea; 

(45) (S)-N-[3-(4-Butyrylphenyl)-2-oxooxazolidm-5-yl]methylthiourea; 

(46) (S)-N-[3-(4-Butyrylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(47) (S)-N-[3-(4-Isobutyrylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(48) (S)-N-[3-(4-Isobutyrylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(49) (S)-N-[2-Oxo-3-(4-valerylphenyl)oxazolidin-5-yl]methylthiourea; 

(50) (S)-N-Methyl-N'-[2-oxo-3-(4-valerylphenyl)oxazolidin-5-yl]methylthiourea; 

(51) (S)-N-[3-[4-(2-Dimethylammoethoxy)-3-fluorophenyl]-2-oxooxazolidm-5- 
yl]methylthiourea; 

(52) (S)-N-[3-[4-(3-Dimethylaminopropoxy)-3-fluorophenyl]-2-oxooxazolidm-5- 
yl]methylthiourea; 

(53) (S)-N-[3-[4-(4-Dimethylaminobutoxy)-3-fluorophenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(54) (S)-N-[3-[3-Fluoro-4-(2-methoxyethoxy)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(55) (S)-N-[3-[3-Fluoro-4-(2-methoxyethoxy)phenyl]-2-oxooxazolidin-5-yl]methyl-N'- 
methylthionrea; 

(56) (S)-N-[3-[4-(Azetidm-l-yl)phenyl]-2-oxooxazolidin-5-yl]methylthio\irea; 

(57) (S)-N-[3-[4-(Azetidin-l-yl)phenyl]-2-oxooxazolidm-5-yl]methyl-N'-methylthiourea; 

(58) (S)-N-[3-[4-(Azetidin-l-yl)-3-fluorophenyl]-2-oxooxazolidin-5-yl]methylthiourea; 

(59) (S)-N-[3-[4-(Azetidin- 1 -yl)-3-fluorophenyl]-2-oxooxazolidin-5-yl]methylthiourea; 

(59) (S)-N43-[4-(Azetidin-l-yl)-3-fluorophenyl]-2-oxooxazolidin-5-yl]methyl^^ 
methylthiourea; 

(60) (S)-N-[3-[3-Fluoro-4-(3-methoxyazetidin- 1 -yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 
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(61) (S)-N-[3-[3-Fluoro-4-(3-methoxyazetidin-l-yl)phenyl]-2-oxooxazolidin-5- 
y l]methyl-N ' -methylthiourea; 

(62) (S)-N-[3-[3-Fluoro-4-[3-(2-methoxyethoxy)azetidin- 1 -yl]phenyl]-2-oxooxazolidin- 
5-yl]methylthiourea; 

(63) (S)-N-[3-[3-Fluoro-4-[3-(2-methoxyethoxy)azetidin- 1 -yl]phenyl]-2-oxooxazolidin- 
5-yl]methyl-N'-methylthiourea; 

(64) (S)-N-[2-Oxo-3-[4-(pyrrolidin- 1 -yl)phenyl]oxazolidin-5-yl]methylthiourea; 

(65) (S)-N-Methyl-N'-[2-oxo-344-(pyrrolidin-l-yl)phenyl]oxazolidin-5- 
yljmethylthiourea; 

(66) (S)-N-[3-[3-Fluoro-4-(pyrrolidin- 1 -yl)phenyl]-2-oxooxazolidin-5-yl]methylthiourea; 

(67) (S)-N-[3-[3-Fluoro-4-(pyrrolidin-l-yl)phenyl]-2-oxooxazolidin-5-yl]methyl-N 
methylthiourea; 

(68) (S)-N-[2-Oxo-3-[4-(piperidine- 1 -yl)phenyl]oxazolidin-5-yl]methylthioiirea; 

(69) (S)-N-Methyl-N'-[2-oxo-3-[4-(piperidine-l-yl)phenyl]oxazolidin-5- 
yljmethylthiourea; 

(70) (S)-N-[3-[3-Fluoro-4-(piperidme-l-yl)phenyl]-2-oxooxazolidin-5-yl]methylthio^ 

(71) (S)-N-[3-[3-Fluoro-4-(piperidine-l-yl)phenyl]-2-oxooxazolidin-5-yl]methyl-N'- 
methylthiourea; 

(72) (S)-N-[3-[3-Fluoro-4-(4-methoxypiperidin- 1 -yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(73) (S)-N-[3-[3-Fluoro-4-(4-methoxypiperidin- 1 -yl)phenyl]-2-oxooxazolidin-5- 
yl]methyl-N'-methylthiourea 

(74) (S)-N-[3-[3-Fluoro-4-[4-(2-methoxyethoxy)piperidine- 1 -yl]phenyl]-2- 
oxooxazolidin-5-yl]methylthiourea; 

(75) (S)-N-[3-[3-Fluoro-4-[4-(2-methoxyethoxy)piperidine-l-yl]phenyl]-2- 
oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(76) (S)-N43-[4-(Morpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]methylthiourea; 

(77) (S)-N-Methyl-N'-[3-[4-(morpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl]methylthioxirea; 

(78) N-[3-[3-Fluoro-4<morpholm-4-yl)phenyl]-2-oxooxazolidin-5-yl]methylthiou^^ 
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(79) N-[3-[3-Fluoro-4-(morpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]methyl-N'- 
methylthiourea; 

(80) (S)-N-[3-[3-Fluoro-4-(morpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(81) (S)-N-[3-[3-Fluoro-4-(morpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]m 
methylthiourea; 

(82) (S)-N-[2-Oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidin-5-yl]methylthiou^^ 

(83) (S)-N-Methyl-N'-[2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidin-5- 
yljmethylthiourea; 

(84) N-[3-[3-Fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl]methylthiourea; 

(85) N-[3-[3-Fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]methyl-N'- 
methylthiourea; 

(86) (S)-N-[3-[3-Fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl]methylthio\irea; 

(87) (S)-N-[343-Fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]methyl-N'- 
methylthiourea; 

(88) (S)-N-[3-[4-(l-Oxidothiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl]methylthiourea; 

(89) (S)-N-Methyl-N'-[3-[4-(l-oxidothiomorpholin-4-yl)phenyl]-2-oxooxazo 
yl]inethylthiourea; 

(90) (S)-N-[3-[3-Fluoro-4-(l-oxidothiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthioiirea; 

(91) (S)-N-[3-[3-Fluoro-4-(l-oxidothiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl]methyl-N'-methylthiourea; 

(92) (S)-N-[344-(l J-Dioxidothiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl]inethyltliio\irea; 

(93) (S)-N-[3-[4-(l J-Dioxidothiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]met^^ 
N'-methylthiourea; 

(94) (S)-N- [3 - [4-( 1 , 1 -Dioxidothiomorpholin-4-y l)-3 -fluoropheny 1] -2 -oxooxazolidin- 5 - 
yljmethylthiourea; 
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(95) (S)-N-[3-[4-(l J-Dioxidothiomorpholin-4-yl)-3-fluorophenyl]-2-oxooxazolidin-5- 
yl]methyl-N'-methylthiourea; 

(96) (S)-N-[2-Oxo-3-[4-(piperazin-l-yl)phenyl]oxazolidin-5-yl]methylthiourea; 

(97) (S)-N-Methyl-N'-[2-oxo-3-[4-(piperazin-l-yl)phenyl]oxazolidin-5- 
yl]methylthiourea; 

(98) (S)-N-[3-[3-Fluoro-4-(piperazm- 1 -yl)phenyl]-2-oxooxazolidin-5-yl]methylthiourea; 

(99) (S)-N-[3-[3-Fluoro-4-(piperazin- 1 -yl)phenyl]'-2-oxooxazolidin-5-yl]methyl-N- 
methylthiourea; 

(100) (S)-N-[3-[4-(4-Methylpiperazin-l-yl)phenyl]-2-oxooxazolidin-5-yl]methylthio^^ 

(101) (S)-N-Methyl-N'-[3-[4-(4-methylpiperazin-l-yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

( 1 02) (S)-N-[3-[3-Fluoro-4-(4-methylpiperazin- 1 -yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(1 03) (S)-N-[3-[3-Fluoro-4-(4-methylpiperazin- 1 -yl)phenyl]-2-oxooxazolidin-5- 
y IJmethy 1-N ' -methy Ithiourea; 

(104) (S)-N-[344-(4-n-Bu1ylpiperazin-l-yl)-3-fluorophenyl]-2-oxooxazolidin-5- 
yl]methylthiourea; 

(105) (S)-N-[3-[4-(4-n-Butylpiperazin-l-yl)-3-fluorophenyl]-2-oxooxazolidin-5- 
yljmethy 1-N ' -methy Ithioxirea; 

(106) (S)-N-[3-[4-(4-Hydroxyacetylpiperazin-l-yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(1 07) (S)-N-[3-[4-(4-Hydroxyacetylpiperazin-l -yl)phenyl]-2-oxooxazolidin-5-yl]methyl- 
N ' -methy Ithiourea; 

(108) (S)-N-[3-[3-Fluoro-4-(4-hydroxyacetylpiperazin-l-yl)phenyl]-2-oxooxazolidin-5- 
yl]methylthiourea; 

(109) (S)-N-[3-[3-Fluoro-4-(4-hydroxyacetylpiperazin-l-yl)phenyl]-2-oxooxazolidin-5- 
y IJmethy 1-N ' -methy Ithiourea; 

(1 10) (S)-N-Ethyl-N'-(2-oxo-3-phenyloxazolidin-5-yl)methylthiourea; 

(1 1 1) (S)-N-(2-Oxo-3-phenyloxazoUdin-5-yi)methyl-N'-n-propylthiourea; 

(112) (S)-N-n-Buty 1-N ' -(2-oxo-3 -pheny loxazolidin-5 -yl)methy Ithiourea; 

(113) (S)-N-Cyclopropyl-N'-(2-oxo-3-phenyloxazohdin-5-yl)methylthiourea; 
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(1 14) (S)-N-Amino-N'-(2-oxo-3-phenyloxazolidin-5-yl)methylthiourea; 

(115) (S)-N-Methylamino-N'-(2-oxo-3-phenyloxazolidin-5-yl)methylthiourea; 

(116) (S)-N-(2-Oxo-3-phenyloxazolidin-5-yl)methyl-N'-phenylthiourea; 

(117) (S)-N-Benzyl-N'-(2-oxo-3-phenyloxazolidin-5-yl)methylthiourea; 

(118) (S)-N-[3-(4-Ethenylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(119) (S)-N-[3-(4-Methanesulfonylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(120) (S)-N-[3-(4-Benzylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(121) (S)-N-[3-(4-Methylthiophenyl)-2-oxooxazolidm-5-yl]methylthiourea; 

(122) (S)-N-[3-(4-Aminoplienyl)-2-oxooxazolidin-5-yl]methylthiourea; 

(123) (S)-N-[3-(4-Benzoylphenyl)-2-oxooxazolidin-5-yl]methylthiourea; 

( 1 24) ( S)-N- [3 - [3 -Fluoro-4- [4-(3 -methoxypropionyl)pip erazin- 1 -y IJpheny 1] -2- 
oxooxazolidin-5-yl]methylthiourea; 

(125) (S)-N-[3-[3-Fluoro-4-[4-(3-methoxypropionyl)piperazin-l-yl]phenyl]-2- 
oxooxazolidin-5-yl]methyl-N ' -methylthiourea; 

( 1 26) (S)-N-[3-[4-[4-(2-Ethoxycarbonylethyl)piperazm- 1 -yl]-3-fluorophenyl]-2- 
oxooxazolidin-5-yl]methylthiourea; 

( 1 27) (S)-N-[3-[4-[4-(2-Ethoxycarbonylethyl)piperazin- 1 -yl]-3-fluorophenyl]-2- 
oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(128) (S)-N-[2-Oxo-3-(4-phenoxyphenyl)oxazolidin-5-yl]inethylthiourea; 

(129) (S)-N-[3-[3-Fluoro-4-(pyridin-3-yl)oxyphenyl]-2-oxooxazolidin-5- 
yljmethylthiourea; 

(1 30) (S)-N-3-(Indan-5-yl)-2-oxooxazolidin-5-yl]methylthiourea; 

(131) (S)-N-[3-(Indan-5-yl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; 

(1 32) (S)-N-[2-Oxo-3-(l ,2,3,4-tetrahydronaphthalen-6-yl)oxazolidin-5- 
yl]methylthiourea; 

(133) (S)-N-Methyl-N'-[2-oxo-3-(l ,2,3,4-tetrahydronaphthalen-6-yl)oxazolidin-5- 
yl]methylthiourea; 

(134) (S)-N-[3-(l-Indanon-5-yl)-2-oxooxazolidin-5-yl]methylthiourea; 

(135) (S)-N-[3-(l-Indanon-5-yl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea; and 

(136) (S)-N-[3-[4-(3-Azabicyclo[3.3.0]octan-3-yl)phenyl]-2-oxooxazolidin-5- 
yljmethylthiourea. 
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The thiourea derivatives of the present invention expressed by general formula (I) can 
be manufactured by the method described below, but the manufacture methods for these 
compounds are not restricted to these methods. In addition, the compounds represented 
by general formula (II) above are described in detail in the following manufacture 
method, but the compounds of the present invention are not restricted to the compounds 
of general formula (II). In the working examples in this specification, specific and 
detailed manufacture methods are described for typical thiourea derivative compounds of 
the present invention. Consequently, a person skilled in the art could readily produce any 
of the compounds of the present invention encompassed by general formula (I) above by 
means of appropriate modifications or alterations to these methods carried out as 
necessary by the appropriate selection of raw material compounds, reaction reagents and 
reaction conditions in reference to the following general discussion and specific 
descriptions of the working examples. 

In the first mode of the manufacture method for thiourea derivatives of the present 
invention, compounds wherein R in the compound represented by general formula (II) 
above is a hydrogen atom can be manufactured by allowing a 5-aminomethyl-3-aryl-2- 
oxooxazolidine derivative represented by general formula (III) below: 




(in the formula, R^, R"^, R^ and R^ have the same meanings as above) 

and a isothiocyanate derivative represented by general formula (IV) below: 

SCN-R^ (in the formula, R^ has the same meaning as above) to react in the presence or 

absence of solvent and in the presence or absence of base, followed by deprotection 

carried out as necessary. 

Any solvent may be used as the solvent used in the reaction between the compound 
represented by general formula (III) and the compound represented by general formula 
(IV), provided that it does not hinder the reaction, and examples that may be cited include 
methanol, ethanol, n-butanol, sec-butanol, tert-butanol and other alcohol solvents, 
acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, 
dimethylsulfoxide, tetramethylene sulfone, tetramethylene sulfoxide. 
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hexamethylphosphoric triamide and other aprotic polar solvents, diethyl ether, 
diisopropyl ether, tetrahydrofliran and other ether-based solvents, methyl acetate, ethyl 
acetate and other ester-based solvents, benzene, toluene and other aromatic hydrocarbon- 
based solvents, pyridine, picoline, lutidine, coUidine and other organic base solvents, 
dichloromethane, 1,2-dichloroethane, chloroform and other halogenated hydrocarbon- 
based solvents and mixed solvents formed therefrom. In addition, examples of bases that 
may be cited include triethylamine, diisopropylethylamine, 4-dimethylaminopyridine, 
l,8-diazabicyclo[5.4.0]-7-undecene, 1,2,2,6,6-pentamethylpiperidine and other organic 
bases or sodium hydroxide, potassium hydroxide, sodium carbonate, potassium 
carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate and other 
inorganic bases. All of the reactions are carried out at temperatures ranging from chilling 
on ice to 200°C. 

The deprotection reaction in the manufacture method can be carried out by various 
methods depending on the type of nitrogen atom protective groups and R^. For 
example, when R^ and R^ are protective groups that form amido structures such as lower 
alkanoyl groups, halogeno-lower alkanoyl groups and arylcarbonyl groups, manufacture 
involves deprotection by means of a hydrolysis reaction employing acid or alkali. Amide 
hydrolysis reactions can be carried out using acids such as hydrochloric acid or sulfiiric 
acid for acid hydrolysis, and alkali hydrolysis can be carried out using alkali agents such 
as sodium hydroxide and potassium hydroxide in accordance with methods that are 
themselves well known. These acids or alkalis can be used in the form of aqueous 
solutions, but may also be used as organic solvents such as methanol, ethanol, n-butanol, 
sec-butanol and tert-butanol or as hydrous organic solvents. In addition, the reaction can 
be carried out at temperatures ranging from room temperature to the reflux temperature 
of the solvent. In addition, when the nitrogen atom protective groups R^ and R^ are 
aryloxycarbonyl groups, aralkyloxycarbonyl groups, lower alkyloxycarbonyl groups or 
other protective groups having urethane structures, the derivatives can be manufactured 
by performing deprotection by treatment with hydrochloric acid, hydrobromic acid, 
trifluoroacetic acid and other acid in the absence of solvent or in a solvent such as acetic 
acid, ethyl acetate, 1,4-dioxane, water, methanol, ethanol and mixtures thereof. The 
reaction can be carried out at temperatures ranging from chilling on ice to 200°C. 
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In a second mode of the manufacture method for the compounds of the present 
invention, compounds wherein in the compounds represented by general formula (11) 
above are hydrogen atoms can be manufactured by means of allowing a reaction to occur 
between an isothiocyanate derivative represented by general formula (V) below: 



(in the formula, R"^, R^ and R^ have the same meanings as above) 

and an amine derivative represented by general formula (VI) below: 

R^-NH-R^ (in the formula, R^ and R^ have the same meanings as above) in the presence 

or absence of solvent, where a deprotection reaction is also carried out as necessary. 

Any solvent may be used as the solvent used in the reaction between the compound 
represented by general formula (V) and the compound represented by general formula 
(VI), provided that it does not hinder the reaction, and examples that may be cited include 
methanol, ethanol, n-butanol, sec-butanol, tert-butanol and other alcohol solvents, 
acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, 
dimethylsulfoxide, tetramethylene sulfone, tetramethylene sulfoxide, 
hexamethylphosphoric triamide and other aprotic polar solvents, diethyl ether, 
diisopropyl ether, tetrahydrofuran and other ether-based solvents, methyl acetate, ethyl 
acetate and other ester-based solvents, benzene, toluene and other aromatic hydrocarbon- 
based solvents, pyridine, picoline, lutidine, coUidine and other organic base solvents, 
dichloromethane, 1,2-dichloroethane, chloroform and other halogenated hydrocarbon- 
based solvents and mixed solvents formed therefrom. The reaction is carried out 
at temperatures ranging from chilling on ice to 200°C. 

The deprotection reaction in this manufacture method can be readily carried out by 
treatment with acid or a hydrolysis reaction carried out under the deprotection reaction 
conditions described with respect to the first manufacture mode in accordance with the 

1 2 

type of the nitrogen atom protective groups R and R . 

The following methods can be cited as methods for manufacturing the thiourea 
derivatives of the present invention. Specifically, among the compounds represented 
by general formula (11) above, when the substituents represented by R'^-R^ or the groups 
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that can be substituted on the groups represented by R'^-R^ are protective groups, the 
compounds of the present invention can be manufactured by carrying out the deprotection 
reaction in accordance with the first or second manufacture mode described above. 
In addition, of the compounds represented by general formula (11) above, it is possible 
to manufacture the compounds of the present invention by converting the substituents 
represented by R'^-R^ or the groups substituted on the groups represented by R'^-R^ to 
stable desirable substituents by means of oxidation or reduction using common methods. 

Examples of oxidation reactions in the manufacture method that may be cited are 
oxidation reactions using dimethylsulfoxide and oxallyl chloride at a temperature from 
-78°C to the reflux temperature of the solvent which are carried out in the presence of 
a base such as triethylamine, potassium carbonate, sodium carbonate or sodium hydrogen 
carbonate and in a solvent such as tetrahydrofuran, toluene, N,N-dimethylformamide, 
dichloromethane, 1,2-dichloroethane or chloroform, or acidification reactions carried out 
using 2,3-dichloro-5,6-dicyano-l,4-benzoquinone or other quinine in a solvent such as 
benzene, 1,4-dioxane or toluene at a temperature ranging from chilling on ice to the 
reflux temperature of the solvent. In addition, other oxidation reactions that may be cited 
are oxidation reactions carried out by a reaction using chrome oxide, pyridinium 
chlorochromate or other chromic acid in solvent and in the presence of acid or base. 
Examples of acids used in the reaction that may be cited include hydrochloric acid, 
sulfuric acid and acetic acid, and examples of bases that may be cited include pyridine 
and coUidine. Any solvent that does not impede the reaction may be used as the solvent 
used for the reaction, and examples that may be cited include acetone, acetonitrile, N,N- 
dimethylformamide, N-methyl-2-pyrrolidone, dimethyl sulfoxide, tetramethylene 
sulfone, tetramethylene sulfoxide, hexamethyl phosphoric triamide and other aprotic 
polar solvents, diethyl ether, diisopropyl ether, tetrahydrofuran and other ether-based 
solvents, methyl acetate, ethyl acetate and other ester-based solvents, benzene, toluene 
and other aromatic hydrocarbon-based solvents, pyridine, picoline, lutidine, coUidine and 
other organic base solvents, dichloromethane, 1,2-dichloroethane, chloroform and other 
halogenated hydrocarbon-based solvents and mixed solvents formed therefrom. The 
reaction is carried out at temperatures ranging from chilling on ice to the reflux 
temperature of the solvent. 
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Examples of the reduction reaction that may be cited are reduction reactions carried 
out using reducing agents such as lithium borohydride and sodium borohydride. 
Examples of solvents that may be used are methanol, ethanol, n-butanol, sec-butanol, 
tert-butanol and other alcohol-based solvents, and diethyl ether, diisopropyl ether, 
tetrahydrofuran and other ether-based solvents. The reaction is carried out 
at temperatures ranging from chilling on ice to the reflux temperature of the solvent. 

In the manufacture method for the compounds of the present invention, some of the 
5-aminomethyl-3-allyl-2-oxooxazolidine derivatives represented by general formula (III) 
used as raw materials are known compounds for which manufacture methods and other 
information has been previously disclosed in Japanese Unexamined Patent Application 
No. Hei 8-73455 and the Journal of Medicinal Chemistry 39, 673, 680 (1996). In 
addition, the novel compounds can be manufactured by the methods described below, and 
details concerning the manufacture methods are described in the reference examples. 
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Process 1 A Process 2 
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(in the formula, Boc denotes a tert-butoxycarbonyl group, Z denotes a benzyloxycarbonyl 
group, Ms denotes a methanesulfonyl group, Ph denotes a phenyl group, and R"^, R"^, R^ 
and R^ have the same meanings as above). 

In process 1, the compound represented by general formula (VII) is subjected to nitro 
group reduction using an appropriate method such as a hydrogenation reduction method 
using a catalyst such as platinum oxide, Raney nickel or palladium-carbon, 
or a reduction method involving the use of iron powder and hydrochloric acid, acetic acid 
or the like, thus producing the compound represented by general formula (VIII). In 
process 2, the compound represented by general formula (VIII) is subjected to 
urethanation with di-tert-butyl dicarbonate using an appropriate solvent such as methanol 
or tetrahydrofiiran. Alternatively, the compound is subjected to urethanation using 
benzyloxycarbonyl chloride in the presence of a base such as triethylamine, potassium 
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carbonate, sodium carbonate or sodium bicarbonate. A reaction is then carried out 
at a temperature ranging from -78°C to the reflux temperature of the solvent in the 
presence of glycidyl butyrate and base such as n-butyl lithium and in a solvent such as 
tetrahydrofuran and N,N-dimethylformamide. The compound represented by general 
formula (IX) is thus produced. 

In process 3, the compoxmd represented by general formula (IX) is subjected to 
a reaction carried out at a temperature ranging from chilling on ice to the reflux 
temperature of the solvent using methanesulfonyl chloride in the presence of base such as 
triethylamine and in a solvent such as tetrahydrofuran, thus producing the compound 
represented by general formula (X). In process 4, a reaction is allowed to occur between 
the compound represented by general formula (X) and compound represented by general 
formula (XI) in a solvent such as methanol at a temperature ranging fi*om chilling on ice 
to the reflux temperature of the solvent, thus producing the compound represented by 
general formula (III). Alternatively, the compound represented by general formula (X) is 
subjected to azidation using sodium azide in a solvent such as tetrahydrofuran or N,N- 
dimethylformamide. An appropriate reduction method is then carried out such as 
hydrogenation using a catalyst such as platinum oxide or palladium-carbon or azido 
group reduction using triphenylphosphine and water to obtain a compound represented by 
general formula (III) wherein is a hydrogen atom. 

In addition, the isothiocyanate derivatives represented by general formula (V) used as 
raw material in the manufacture method of the compounds of the present invention are 
also novel compounds, and can be manufactured in the manner described below: 




(V) 



(in the formula, R"^, R^ and R^ have the same meanings as above). 

Specifically, after production of dithiocarbamate by a reaction between carbon 
disulfide and 5-aminomethyl-3-aryl-2-oxooxazolidine derivative in the presence of base 
such as triethylamine and in a solvent such as tetrahydrofiiran, the compound represented 
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by general formula (V) is produced by allowing a reaction to occur with ethyl 
chlorocarbonate, or alternatively, copper sulfate, iron nitrate, iron sulfate, zinc sulfide or 
other such compound. In addition, other manufacture methods are a manufacture method 
carried out by allowing thiophosgene to act on 5-aminomethyl-3-aryl-2-oxooxazolidine 
derivative in the presence of base and the manufacture method presented in organic 
Synthesis Collective Volume 1, 447 wherein isothiocyanate derivative (V) is derived 
directly by a common method. Details regarding these manufactures methods are 
described in the reference examples. 

The drugs of the present invention are characterized by containing the thiourea 
derivatives expressed by general formula (I) or salts thereof as effective components. 
The effective components of the drugs of the present invention can be substances selected 
from a group comprising the free form of the aforementioned compounds and 
pharmacologically permissible salts thereof and salvation products or hydrates thereof, 
where two or more types thereof may be used in combination. The aforementioned 
substances themselves may be used as the drugs of the present invention but, in general, 
the drugs are preferably offered in drug composition configurations that contain one or 
more preparation additives along with the above substances that are used as effective 
components. 

There are no particular restrictions on the configuration of the drug composition, and 
the composition may be prepared as a drug composition for oral administration such as 
a capsule, tablet, fme powder, granule, dispersion or syrup, or as a non-oral drug 
composition such as an injection agent, suppository, eye drop, eye ointment, ear drop, 
transdermal agent, trans-mucosal agent, inhalant or topical agent. These preparations can 
be produced by common methods involving the addition of preparation additives that are 
pharmacologically and pharmaceutically permissible. In producing oral compositions 
and suppositories, excipients (e.g., lactose, D-marmitol, com starch, crystalline cellulose), 
disintegration agents (e.g., carboxymethylcellulose and carboxymethylcellulose calcium), 
binders (e.g., hydroxypropylcellulose, hydroxypropylmethylcellulose and 
polyvinylpyrrolidone), lubricants (e.g., magnesium stearate and talc), coating agents 
(e.g., hydroxypropylmethylcellulose, white sugar and titanium oxide), plasticizers 
(e.g., polyethylene glycol), bases (e.g., polyethylene glycol and hard fats) and other 



28 



wo 99/12914 



PCT/JP98/04074 



preparation additives may be used. In manufacturing injection agents, eye drops or ear 
drops, aqueous media, dissolution agents and dissolution aids that allow the production of 
dissolving dosage forms (e.g., distilled water for injections, physiological saline and 
propylene glycol), pH adjusters (inorganic or organic acids or bases), isotonic agents 
(e.g., sodium chloride, fructose and glycerin), stabilizers and other preparation 
components may be used. For eye ointments and topical agents, appropriate preparation 
components such as ointments, creams and patches (e.g., white petroleum jelly, 
macrogols, glycerin, fluidized paraffin and cotton cloth) may be used. 

The drugs of the present invention can be administered, for example, as antimicrobial 
agents for the treatment or prevention of diseases in mammals including humans. The 
dosage of drug of the present invention has no particular restrictions, and appropriate 
dosages can be selected in accordance with the type of pathogenic microorganism, the 
age and weight of the patients and the severity of the disease. Ordinarily, the drug is 
administered at about 10-2000 mg orally per day for adults, 
or about 1-1000 mg perorally. The above dosage can be administered once per day or 
in multiple divisions. It is most desirable to increase or decrease the dosage appropriately 
depending on the target of prevention or treatment, the site of infection, the type of 
pathogenic microorganism and the age and symptoms of the patient. 

Working examples 

The present invention is described below using working examples and reference 
examples, but the scope of the present invention is not restricted to these examples. The 
terms in the table have the following meanings. Me: Methyl group; n-Pr: n-propyl group; 
Z: benzyloxycarbonyl group; n-Bu: n-butyl group, Boc: tert-butoxycarbonyl group, 
Ms: methanesulfonyl group, Bn: benzyl group, Et: ethyl group. 

Reference Example 1 : N-tert-Butoxycarbonyl-4-piperidinol 

125 mL of di-tert-butyl dicarbonate was added to a 250 mL anhydrous 
tetrahydrofuran suspension containing 50.0 g of 4-piperidinol while stirring on ice, and 
the solution was stirred for 30 min at room temperature. The solvent was evaporated off 
under reduced pressvu'e to obtain 121 g of light yellow liquid. 
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IR spectram v (liq.) cm'^ 1698, 3684 
NMR spectrum (CDCI3) 5 ppm: 

1.46 (9H, s), 1.47-1.50 (2H, m), 1.81-1.87 (2H, m), 3.01-3.10 (2H, m), 3.73-3.87 (3H, m) 
Mass spectrum m/z: 201 (M^ 

The compound of reference Example 2 was obtained in the same manner as 
in Reference Example 1 . 

Reference Example 2: N-tert-Butoxycarbonyl-3-azetidinol 

Properties: Yellow liquid 

IR spectrum v (liq.) cm'^ 1678, 3416 

NMR spectrum (DMS0-d6) 5 ppm: 

1.37 (9H, s), 3.55-3.60 (2H, m), 3.95-4.00 (2H, m), 4.30-4.40 (2H, m), 5.50 (IH, d, J=6 Hz) 

Reference Example 3: N-tert-Butoxycarbonyl-4-methoxypiperidine 

190 mL of an anhydrous N,N-dimethylformamide solution containing 49.0 g of N- 
tert-butoxycarbonyl-4-piperidinol was added to 300 mL of an anhydrous N,N- 
dimethylformamide suspension containing 8.77 g of 60% sodium hydroxide while 
stirring at room temperature, whereupon 30.4 mL of methyl iodide was added dropwise 
and the solution was stirred for 5 h at room temperature. The reaction solution was added 
to ice water and was extracted with ethyl acetate. The extract was then washed with 
saturated sodium chloride aqueous solution and after drying on anhydrous sodium sulfate, 
the solvent was evaporated off under reduced pressure. The residue was then purified by 
column chromatography (silica gel, ethyl acetate:n-heptane = 1:2 — > 2:1) to obtain 44.1 g 
of colorless liquid. 
IR spectrum v (liq.) cm'^ 1698 
NMR spectrum (CDCI3) 5 ppm: 

1.45-1.55 (2H, m), 1.46 (9H, s), 1.80-1.90 (2H, m), 3.05-3.15 (2H, m), 3.30-3.40 (IH, 
m), 3.35 (3H, s), 3.70-3.80 (2H, m) 
Mass spectrum m/z: 215 (M^ 
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Reference Example 4: N-tert-Butoxycarbonyl-3-(2-methoxyethoxy)azetidine 

3 mL of an anhydrous N,N-dimethylformaniide solution containing 1 .0 g of N-tert- 
butoxycarbonyl-3-azetidinol was added to 5 mL of an anhydrous N,N- 
dimethylformamide suspension containing 0.25 g of 60% sodium hydroxide 
while stirring at room temperature. After stirring for 30 minutes at room temperature, 
2 mL of an anhydrous N,N-dimethylformamide solution containing 0.98 g of 
2-methoxyethylmethanesulfonate was added dropwise, and the solution was stirred for 
4 hour at room temperature. The reaction solution was then added to ice water, and was 
extracted with ethyl acetate. The extract was washed in sequence with water and 
saturated sodium chloride aqueous solution, and after drying on anhydrous sodium 
sulfate, the solvent was evaporated off under reduced pressure. The residue was purified 
by column chromatography (silica gel, ethyl acetate:n-heptane = 1:3) to obtain 0.67 g of 
colorless liquid. 
IR spectrum v (liq.) cm'^ 1706 
NMR spectrum (DMSO-d^) 5 ppm: 

1.37 (9H, s), 3.25 (3H, s), 3.41-3.45 (2H, m), 3.46-3.49 (2H, m), 3.64 (2H, dd, J=9, 4 
Hz), 3.98 (2H, dd, J=9, 6.5 Hz), 4.21-4.26 (IH, m) 

Reference Example 5: 4-Methoxypiperidine hydrochloride 

220 mL of an ethyl acetate solution containing 43.9 g of N-tert-butoxycarbonyl-4- 
methoxypiperidine was added to 220 mL of ethyl acetate containing 9% hydrogen 
chloride while stirring on ice, and the solution was stirred for 2.5 h while chilling on ice. 
The precipitated crystals were filtered to obtain 29.1 g of colorless crystals. 
IR spectrum v (liq.) cm'^ 3448 
NMR spectrum (CDCI3) 5 ppm: 

1.95-2.05 (2H, m), 2.10-2.20 (2H, m), 3.15-3.30 (4H, m), 3.33 (3H, s), 3.50-3.60 (IH, m) 
Mass spectrum m/z: 115 (M^ 

The compound of Reference Example 6 was obtained in the same manner as 
in Reference Example 5. 
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Reference Example 6: 3-(2-Methoxyethoxy)azetidme 
Properties: Light yellow liquid 
IR spectrum v (liq.) cm'^ 3436 
NMR spectrum (DMSO-de) 5 ppm; 

3.26 (3H, s), 3.43 (2H, t, J=4.5 Hz), 3.54 (2H, t, J=4.5 Hz), 3.75-3.80 (2H, m). 4.05-4.10 
(2H,m), 4.35-4.40 (IH, m) 
Mass spectrum m/z: 131 (M^ 

Reference Example 7: 3-Fluoro-4-(4-methoxypiperidin-l-yl)nitrobenzene 

15.8 g of 4-methoxypiperidine hydrochloride was added to 150 mL of anhydrous 
acetonitrile containing 15.0 g of 3,4-difluoronitrobenzene and 41 mL of 
diisopropylethylamine, and the solution was heated at reflux for 5 h. The solvent was 
evaporated off under reduced pressure, water and 10% sodium hydroxide aqueous 
solution were added to the residue to render it alkaline, and extraction was performed 
with ethyl acetate. The extract was washed with saturated sodium chloride aqueous 
solution, and after drying on anhydrous sodium sulfate, the solvent was evaporated off 
under reduced pressure to obtain 24.1 g of yellow-brown liquid. 
IR spectrum v (liq.) cm"^: 1336, 1518 
NMR spectrum (DMSO-de) 5 ppm: 

1.54-1.62 (2H, m). 1.92-2.00 (2H, m), 3.08-3.16 (2H, m), 3.28 (3H, s), 3.38-3.46 (IH, 
m), 3.49-3.57 (2H, m), 7.16 (IH, t, J=8.5 Hz), 7.95 (IH, dd, J=14.3 Hz), 7.97 (IH, dd, 
J=8.5, 3 Hz) 

Mass spectrum m/z: 254 (M^ 

The compounds of Reference Examples 8-12 were obtained in the same maimer as 
in Reference Example 7. 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


8 


F 


Yellow crystals [iso-Pr20-n-Heptane] 

mp, 58.5-59.5°C 

Elemental analysis C14H19FN2O4 

Theoretical C, 56,37; H, 6.42; N, 9.39 
Experimental C, 56.36; H, 6.54; N, 9.34 


9 


F 


Yellow-brown prisms [iso-Pr20] 
mp, 68--68.5°C 

Elemental analysis C11H14FN3O2 

Theoretical C, 55.22; H, 5.90; N, 17.56 
Experimental C, 55.24; H, 5.71; N, 17.63 


10 


r 


Yellow needles [iso-PrOH] 

mp, 94.5--96.5°C 

Elemental analysis C9H9FN2O2 

Theoretical C, 55.10; H, 4.62; N, 14.28 
Experimental C, 54.87; H, 4.64; N, 14,27 


11 


F 


Yellow liquid 

NMR (DMSO-dfi) 5 ppm: 3.27 (3H, s), 3.47 (2H, t, 
J=4,5Hz), 3.56 (2H, t, J=4.5Hz), 3.95-4.00 (2H, m), 
4.35-4.40 (2H, m), 4.45-4.50 (IH, m), 6.57 (IH, t, 
J=9Hz), 7.89 (IH, dd, J=13, 2,5Hz), 7.93 (IH, dd, 
J=9, 2,5Hz) 

IRv (liq,)cm-': 1326, 1532 
MS(m/z): 270 (M^ 


12 


F HCI 


Yellow crystals [EtOH] 
mp, 193~194°C 

Elemental analysis CHH16FN3O2 • HCI 
Theoretical C, 47.57; H, 6.17; N,15.13 
Experimental C, 47.30; H, 5.89; N, 15.08 
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Reference Example 13: 4-(2-Dimethylaininoethoxy)-3-fluoronitrobenzene 

10 mL of an anhydrous tetrahydrofuran solution containing 3.50 mL of 
2-dimethylaminoethanol was added dropwise to 10 mL of an anhydrous tetrahydrofuran 
suspension containing 1.38 g of 60% sodium hydride while stirring and chilling on ice. 
After stirring for 30 minutes at the same temperature, 30 mL of an anhydrous 
tetrahydrofuran solution containing 5.00 g of 3,4-difluoronitroben2ene was added 
dropwise and the solution was stirred for 30 minutes at room temperature. After adding 
the reaction solution to ice water, the aqueous layer was extracted with ethyl acetate, and 
the extract was washed in sequence with water and saturated sodium chloride aqueous 
solution, before drying on anhydrous sodium sulfate and evaporating off the solvent 
under reduced pressure. The residue was purified by column chromatography (silica gel, 
dichloromethane: methanol = 10:1) to obtain 7.60 g of yellow-brown liquid. 
IR spectrum v (liq.) cm 1348, 1526 
NMR spectrum (CDCI3) 8 ppm: 

2.36 (6H, s), 2.82 (2H, t, J=5.5 Hz), 4.24 (2H, t, J=5.5 Hz), 7.05 (IH, t, J=9 Hz), 
8.00 (IH, dd, J=10.5, 2.5 Hz), 8.05 (IH, dd, j=9, 2.5 Hz) 
Mass spectrum m/z: 228 (M"^ 

The compoimds of Reference Examples 14-18 were obtained in the same manner as 
in Reference Example 13. 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


14 


n-PrO— NO2 


Brown liquid 

NMR(DMS0-d6) 5 ppm: 0.99 (3H, t, 
J=7.5Hz), 1.77 (2H, sex, J=7.5H2), 4.09 (2H, t, 
J=7.5Hz), 7,13 (2H. d, J-9H2), 8.18 (2H, d, 
J-9Hz) 

IRv (liq.)cm-': 1342, 1514 
MS(rn/z): 181 (M^ 


15 


F 


Brown liquid 

NMR(CDCl3) 6 ppm: 7.07 (IH, dd, J=9, 8Hz), 
7.35-7.45 (2H, m), 8.05 (IH, dt, J=10, 2H2), 
8.13 (lH,dd, J=4.5, IHz), 8.49 (IH, d, J=3H2), 
8.53 (IH, dd, J-4.5, IHz) 
IRv(liq.) cm'*: 1348, 1526 
MS(ra/z): 242 (M"^ 


16 


MeO 0-^J>-N02 
F 


Light yellow needles [iso-Pr20] 
mp, 62.5-^3°C 

Elemental analysis C9H10FNO4 

Theoretical C, 50.24; H, 4.68; N, 6.51 
Experimental C, 50.18; H, 4.54; N, 6.50 


17 


F 


Yellow-brown liquid 
NMR(DMS0-d6) 5 ppm: 1.91 (2H, quin, 
J-6.5HZ), 2.15 (6H, s), 2.37 (2H, t, J=6.5Hz), 
4.25 (2H, t, J=6.5Hz), 7.40 (IH, t, J=9H2), 
8.07-8.13 (2H, m) 
IRv(liq.) cm'^ 1348, 1526 
MS(m/z): 242 (M"^ 


18 


F 


Yellow-brown liquid 

NMR(DMSO-d6) 5 ppm: 1.55 (2H, quin, 

J=7Hz), 1.79 (2H, quin, J=7Hz), 2.12 (6H, s), 

2.25 (2H, t, J=7H2), 4.23 (2H, t, J=7H2), 7.40 

(IH, t, J=9Hz), 8.06-8.13 (2H, m) 

IRv(liq.) cm**: 1346, 1528 

MS(ra/z): 256 (M^ 



35 



wo 99/12914 



PCT/JP98/04074 



Reference Example 19: 3-(2-Methoxethoxy)-4-(morpholin-4-yl)nitrobenzene 

6.90 mL of 2-methoxyethanol was added dropwise at room temperature to 180 mL of 
an anhydrous N,N-dimethylformamide suspension containing 4.80 g of 60% sodium 
hydride, whereupon 18.0 g of 3-fluoro-4-(morpholin-4-yl)nitrobenzene was added, and 
the solution was stirred for 2 hours at room temperature. The reaction solution was added 
to ice water and the precipitated crystals were filtered to obtain 19.7 g of yellow-brown 
crystals. The material was recrystallized from isopropanol to obtain yellow needles with 
a melting point of 109-1 10°C. 
Elemental analysis C13H18N2O5 
Theoretical: C 55.31; H 6.43; N 9.92 
Experimental: C 55.23; H 6.29; N 9.98 

The compound of Reference Example 20 was obtained in the same manner as 
in Reference Example 19. 

Reference Example 20: 4-(Morpholin-4-yl)-3-n-propoxynitrobenzene 

Form: Yellow prisms (recrystallization solvent: Et20) 

Melting point: 110-111°C 

Elemental analysis C13H18N2O4 

Theoretical: C 58.63; H 6.81; N 10.52 

Experimental: C 58.62; H 6.90; N 10.53 

Reference Example 21: 4-(2-Dimethylaminoethoxy)-3-fluoroaniline 

40 mL of a methanol suspension containing 2.00 g of 4-(2-dimethylaminoethoxy)-3- 
fluoronitrobenzene and 0.02 g of platinum oxide was stirred for 1.5 hours at normal 
temperature and at a hydrogen pressure of 2 kg/cm^. After filtering out the catalyst, the 
solution was concentrated under reduced pressure to obtain 1.78 g of a yellow-brown 
liquid. 

IR spectrum v (liq.) cm'^ 3352 
NMR spectrum (DMSO-d^) 5 ppm: 

2.20 (6H, s), 2.56 (2H, t, J=6 Hz), 3.93 (2H, t, J=6 Hz), 4.82 (2H, brs), 6.28 (IH, dd, J=9, 
2.5 Hz), 6.41 (IH, dd, J=13.5, 2.5 Hz), 6.82 (IH, t, J=9 Hz) 
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Mass spectrum m/z: 198 (M^ 

The compounds of Reference Examples 22-34 were obtained in the same manner as 
in Reference Example 21. 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


22 


F 


Black liquid 

NMR(DMS0-d6) 5 ppm: 1.49-L59 (2H, m), 
1.86-1.94 (2H, m), 2,59-2.67 (2H, in), 2.97-3.04 
(2H, m), 3.22-3.29 (IH, m), 3.25 (3H, s), 4.83 
(2H, brs), 6.29 (IH, dd, J=8,5, 2.5Hz), 6.33 
(IH, dd, J-14.5, 2.5H2), 6.75 (IH, t, J=9.5, 
8.5Hz) 

IRv(liq.) cm'^:3360, 3448 
MS(m/z): 224 (M"^ 


23 


/ 
F 


Brown liquid 

NMR (DMSO-dfi) 5 ppm: 1.50-1.60 (2H, m), 
1.85-1.95 (2H, ra), 2.60-2.65 (2H, m), 2.95-3.05 
(2H, m), 3.26 (3H, s), 3.35-3.40 (IH, m), 3.44 
(2H, t, J=5Hz), 3.54 (2H, t, J=5H2), 4.83 (2H, 
brs), 6.28 (IH, dd, J=8.5, 2.5Hz), 6.32 (IH, dd, 
J=14.5, 2.5Hz), 6.75 (IH, t, J=8.5Hz), 
IRv(liq.) cm-': 3364, 3464 
MS(m/z): 268 (M^ 


24 


^ /=\ 
Me-N^^ ^N— ^ NH2 

F 


Brown prisms [iso-Pr20] 
mp, 87~88°C 

Elemental analysis CnHi6FN3 
Theoretical C, 63.13; H, 7.71; N, 20.08 
Experimental C, 63.10; H, 7.46; N, 20.08 


25 


F 


Brown liquid 

NMR (DMSO-d^) 5 ppm: 2.18 (2H, quin, 
J=7H2), 3.68 (4H, t, J=7Hz), 4.58 (2H, brs), 
6.15-6.35 (3H, m) 
IRv(liq.) cm'*: 3348 
MS (m/z): 166 (M^ 



38 



wo 99/12914 



PCT/JP98/04074 



Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


26 


F 


Black liquid 

NMR (DMSO-d^) 5 ppm: 3.25 (3H, s), 3.40- 
3.45 (4H, m), 3.50 (2H, t, J=4.5H2), 3.90-4.00 
(2H, m), 4.25-4.35 (IH, m), 4.61 (2H, brs), 
6.25-6.35 (3H, m) 
IRv(liq.) cm**: 3360, 3430 
MS (m/z): 240 (M^ 


27 


n-PrO 


Black liquid 

NMR (DMS0-d6) 5 ppm: 0.99 (3H, t, 
J=7,5Hz), 1.72 (2H, sex, J=7.5H2), 2.82 (4H, t, 
J=5H2), 3.67 (4H, t, J=5Hz), 3.83 (2H, t, 
J=7.5H2), 4.59 (2H, brs), 6.09 (IH, dd, J=8.5, 
2.5Hz), 6.23 (IH, d, J=2.5H2), 6.59 (IH, d, 
J=8.5Hz) 

IRv(liq.) cm**: 3356, 3448 
MS (m/z): 236 (M^ 


28 




Light purple crystals [iso-PrOH-n-Hexane] 
mp, 91.5-92 C 

Elemental analysis C13H20N2O3 
Theoretical C, 61.88; H, 7.99; N, 11.10 
Experimental C, 61.72; H, 7.93; N, 11.05 


29 




Light brown crystals [EtOH] 
mp, 193-195°C 
CnH9FN20-2HCl 

Theoretical C, 47.67; H, 4.00; N, lO.l 1 
Experimental C, 47.70; H, 3.83; N, 10.12 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


30 




Brown liquid 

NMR (DMSO-de) 5 ppm: 0.94 (3H, t, 
J=7.5Hz), L65 (2H, sex, J=7.5Hz), 3.77 (2H, t, 
J=7.5Hz), 4.46 (2H, brs), 6.50 (2H, d, J=9Hz), 
6.63 (2H, d, J=9H2) 
IRv(liq.) cm*^ 3368, 3440 
MS(m/z): 151 (M"^ 


31 


F 


Black-brown liquid 

NMR(CDCl3) 5 ppm: 3.44 (3H, s), 3.49 (2H, 
brs), 3.71 (2H, t, J=5Hz), 4.10 (2H, t, J=5Hz), 
6.30-6.40 (IH, m), 6.45 (IH, dd, J=12.5, 
2.5Hz), 6.84 (IH, t, J=8.5Hz) 
IRv(iiq.) cm'^:3368, 3460 
MS(ni/z): 185 (M") 


32 


F 


Brown liquid 

NMR(DMS0-d6) 5 ppm: 1.77 (2H, quin, 
J=7Hz), 2.12 (6H, s), 2.32 (2H, t, J-7Hz), 3.88 
(2H, t, J=7Hz), 4.81 (2H, brs), 6.29 (IH, ddd, 
J=9.5, 2.5, 1.5H2), 6.38 (IH, dd, J=13.5, 
2.5Hz), 6.80 (IH, t, J=9.5Hz) 
IRv(liq.) cm-': 3216, 3360 
MS(ra/z):212(M') 


33 


F 


Red-brown liquid 

NMR(DMS0-d6) 5 ppm: 1.50 (2H, quin, 
J=7Hz), 1.65 (2H, quin, J=7Hz), 2.11 (6H, s), 
2.22 (2H, t, J=7Hz), 3.87 (2H, t, J=7Hz), 4.80 
(2H, brs), 6.29 (IH, dd, J=8.5, 2.5Hz), 6.39 
(IH, dd, J=13.5, 2.5Hz), 6.80 (IH, t, J=8.5Hz) 
IRv(liq.) cm-*: 32 12, 3360 


34 


F 


Black liquid 

NMR(CDCl3) 5 ppm: 2.24 (6H, s), 2.43 (2H, t, 
J=7.5Hz), 2.75 (3H, s), 3.08 (2H, t, J=7.5Hz), 
3.54 (2H, brs), 6.35-6.45 (2H, m), 6.84 (IH, t, 
J-9Hz) 

IRv(liq.) cm-^ 3216, 3336 
MS(m/z):211 (M^ 
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Reference Example 35: N-Benzyloxycarbonyl-4-(thiomorpholin-4-yl)aniline 

21.0 mL of benzyloxycarbonyl chloride was added dropwise to a mixture of 190 mL 
of acetone and 190 mL of a 10% sodium carbonate aqueous solution containing 19.0 g of 
4-(thiomorpliolin-4-yl) while stirring and chilling on ice. After stirring for 30 minutes 
at room temperature, the precipitated crystals were filtered out and washed with 
diisopropyl ether to obtain 25.5 g of light brown crystals. The material was recrystallized 
from a mixture of ethyl acetate-diisopropyl ether to obtain colorless needles with 
a melting point of 145-146.5°C. 
Elemental analysis C18H20N2O2S 
Theoretical C 65.83; H 6.14; N 8.53 
Experimental C 65.69; H 6.12; N 8.38 

The compounds of Reference Examples 36-53 were obtained in the same manner as 
in Reference Example 35. 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


36 


F 


Light purple needles [iso-PrOH] 
mp, 120-121°C 

Elemental analysis C18H19FN2O2 

Theoretical C, 68.77; H, 6.09; N, 8.91 
Experimental C, 68.88; H, 6.00; N, 8.88 


37 


F 


Colorless crystals [AcOEt-iso-Pr20] 
mp, 107--108X 

Elemental analysis C20H23FN2O3 

Theoretical C, 67.02; H, 6.47; N, 7.82 
Experimental C, 66.90; H, 6.35; N, 7.73 


38 




Light brown crystals [AcOEt-iso-Pr20] 
mp, 97-98.5°C 

Elemental analysis C22H27FN2O4 

Theoretical C, 65.66; H, 6.76; N, 6.96 
Experimental C, 65.59; H, 6.98; N, 6.96 


39 


F 


Colorless needles [iso-PrOH] 

mp, 136.5~137°C 

Elemental analysis C19H22FN3O2 

Theoretical C, 66.46; H, 6.46; N, 12.24 
Experimental C, 66.50; H, 6.49; N, 12,14 


40 


n-PrO 


Light yellow needles [iso-Pr20] 

mp, iio^iirc 

Elemental analysis C21H26N2O4 

Theoretical C, 68,09; H, 7.07; N, 7.56 
Experimental C, 67.91; H, 7.01; N, 7.55 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


41 


/— 0 
MeO— ^ 


Colorless needles [Et20-iso-Pr20] 

mp, 79.5-80.5°C 

Elemental analysis C21H26N2O5 

Theoretical C, 65.27; H, 6.78; N, 7.25 
Experimental C, 65.12; H, 6.67; N, 7.25 


42 


/=\ 

Me 


Colorless needles [iso-Pr20] 
mp, 82-83 °C 

Elemental analysis C15H15NO2 

Theoretical C, 74.67; H, 6.27; N, 5.81 
Experimental C, 74.57; H, 6.37; N, 5.77 


43 


n-PfO— ^^^^^NHZ 


Colorless crystals [iso-PrOH] 

mp, 110~-111°C 

Elemental analysis CnHigNOs 

Theoretical C, 71.56; H, 6.71; N, 4.91 
Experimental C, 71.52; H, 6.79; N, 4.96 


44 


n-Bti— ^^"^NHZ 


Colorless crystals [n-Hexane] 

mp, 59.5-60.5 C 

Elemental analysis C18H21NO2 

Theoretical C, 76.29; H, 7.47; N, 4.94 
Experimental C, 76.31; H, 7.56; N, 4.97 


45 


Me 


Colorless crystals [iso-Pr20] 
mp, 77.5-78°C 

Elemental analysis C16H17NO2 

Theoretical C, 75.27; H, 6.71; N. 5.49 
Experimental C, 75.16; H, 6.63; N, 5.51 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


46 




Colorless needles [AcOEt-n-Hexane] 

mp, 107~108°C 

Elemental analysis C20H17NO3 

Theoretical C, 75.22; H, 5.37; N, 4.39 
Experimental C, 75.32; H, 5.43; n, 4,38 


47 


^ HCI 


Light brown needles [EtOH] 
rap, 173'-175°C 

Elemental analysis C19H15FN2O3 • HCl 
Theoretical C, 60.89; H. 4.30; N, 7.47 
Experimental C, 60.84; H, 4.26; N, 7.45 


48 


F 


Colorless crystals [AcOEt] 
mp, 91~92°C 

Elemental analysis CnHi8FN04 

Theoretical C, 63.94; H, 5.68; N, 4.39 
Experimental C, 63.71; H, 5.59; N, 4.35 


49 


F 


Light yellow-brown prisms [iso-Pr20] 
mp, 8L5-82 C 

Elemental analysis C18H21FN2O3 

Theoretical C, 65.05; H, 6.37; N, 8.43 
Experimental C, 64.93; H, 6.37; N, 8.46 


50 




Yellow-brown crystals [iso-Pr20] 
mp, 74--75°C 

Elemental analysis C19H23FN2O3 

Theoretical C, 65.88; H, 6.69; N, 8.09 
Experimental C, 65.86; H, 6.67; N, 7.98 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Recrystallization solvent] 


51 




Red-brown liquid 

NMR(DMS0-d6) 6 ppm: 1.52 (2H, quin, 
J=7H2), 1.70 (2H, quin, J=7Hz), 2.1 1 (6H, s), 
2.23 (2H, t, J=7H2), 3.99 (2H, t, J=7H2), 5.14 
(2H, s), 7.06 (IH, t, J=9Hz), 7.14 (IH, dd, J=9, 
IHz), 7.30-7.42 (6H, m), 9.62 (IH, brs) 
IRv(liq.) cm-^: 1730 


52 


F 


Brown liquid 

NMR(CDCl3) 6 ppm: 2.25 (6H, s), 2.47 (2H, t, 

J=7.5H2), 2.81 (3H, s), 3.18 (2H, t, J=7.5Hz), 

5.19 (2H, s), 6.59 (IH, brs), 6.86 (IH, t, 

J=9.5Hz), 6.94 (IH, d, J=9.5Hz), 7.20-7.25 (IH, 

m), 7.30-7.45 (5H, m) 

IR V (liq.) cm-*: 1732, 3180, 3320 

MS(m/z): 345 (M^ 


53 




Colorless needles [iso-PrOH] 

mp, 100~100.5°C 

Elemental analysis C18H19NO2 

Theoretical C, 76.84; H, 6.81; N, 4.98 
Experimental C, 76.85; H, 7.07; N, 4.98 
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Reference Example 54: N,N'-di-tert-Butoxycarbonyl-3-fluoro-4-(piperazin-l-yl)aniline 

10 mL of methanol solution containing 2.00 g of 3-fluoro-4-(piperazin-l-yl)aniline 
was added dropwise to 10 mL of a methanol solution containing 5.56 g of 
di-tert-butyl dicarbonate while stirring at room temperature, and the solution was stirred 
overnight at room temperature. The precipitated crystals were filtered and washed with 
ethanol to obtain 3.12 g of yellow crystals. The material was recrystallized from ethyl 
acetate to obtain light yellow crystals with a melting point of 194-195°C. 
Elemental analysis C20H30FN3O4 
Theoretical C 60.74; H 7.65; N 10.63 
Experimental C 60.47; H 7.93; N 10.53 

The compounds of Reference Examples 55 and 56 were obtained in the same maimer 
as in Reference Example 54. 
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Reference 
example 


Chemical formula 


Form and physical properties 
[Re crystallization solvent] 


55 


F 


Brown liquid 

NMR(DMS0-d6) 5 ppm: L45 (9H, s), 2.24 (2H, 
quin, J=7.5Hz), 3.80 (4H, td, J=7.5, 2Hz), 6.42 (IH, 
t, J=8.5Hz), 7.02 (IH, dd. J=8.5, 2Hz), 7.21 (IH, dd, 
J=14.5, 2Hz), 9.01 (IH, brs) 
IRv(liq.) cm-^ 1704, 3332 


56 . 


*^^0-<;^N-^-NHBdc 
F 


Brown liquid 

NMR(DMS0-d6) 5 ppm: 1.45 (9H, s), 3.26 (3H, s), 
3.44 (2H, t, J=4.5Hz), 3.52 (2H, t, J=4.5Hz), 3.55- 
3.60 (2H, m), 4.00-4.10 (2H, m), 4.35-4.40 (IH, m), 
6.46 (IH, t, J=8.5H2), 7.04 (IH, dd, J=8.5, 2Hz), 
7.22 (IH, dd, J=15, 2Hz), 9.03 (IH, brs) 
IRv(liq.)cm-*: 1724, 3328 
MS(m/2): 340 (NT) 
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Reference Example 57: (R)-5-Hydroxymethyl-2-oxo-3-[4-(thiomorpholin-4- 
yl)phenyl]oxazolidine 

50 mL of an n-hexane solution containing n-butyl lithium (1.63 mol/L) was added 
dropwise to 250 mL of an anhydrous tetrahydrofiiran solution containing 25.0 g of 
N-benzyloxycarbonyl-4-(thiomorpholin-4-yl)aniline under a flow of nitrogen while 
stirring at -78*^C, and after completion of dropwise addition, the solution was stirred for 
1 hour at the same temperature. 1 1.5 mL of (R)-(-)-glycidylbutyrate was added dropwise 
to the mixed solution and upon completion of dropwise addition, stirring was carried out 
for 1 hour at the same temperature and for 23 hours at room temperature. 250 mL of 
10% ammonium chloride aqueous solution was added to the reaction solution, and 
extraction was performed with ethyl acetate. The extract was then washed in sequence 
with water and saturated sodium chloride, and after drying on anhydrous sodium sulfate, 
the solvent was evaporated off under reduced pressure. The residue was then washed 
with diisopropyl ether to obtain 18.8 g of gray-brown crystals. The crystals were 
recrystallized from ethyl acetate to obtain colorless crystals with a melting point of 
126.5-127.5°C. 

Elemental analysis: C14H18N2O3S 
Theoretical C 57.12; H 6.16; N 9.52 
Experimental C 56.85; H 6.13; N 9.25 
Optical Rotation [ajo^*^: -40.9° (c=0.1, DMSO) 

The compounds of Reference Example 58-79 were obtained in the same manner as 
in Reference Example 57. 
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R 


O 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


58 


F 


Light purple needles [EtOH] 
mp, 178--179°C 

Elemental analysis C14H17FN2O3 

Theoretical C, 59.99; H, 6.1 1; N, 9.99 
Experimental C, 59.97; H, 6.06; N, 9.98 

Optical Rotation [a]D^**-54.9° (c-0.1, DMSO) 


59 


F 


Light purple crystals [AcOEt] 

mp, 139.5-'14rC 

Elemental analysis C16H21FN2O4 

Theoretical C, 59.25; H, 6.53; N, 8.64 
Experimental C, 58.95; H, 6.46; N, 8.39 

Optical Rotation [ay'*-43.1° (c=0.1, DMSO) 


60 




Colorless crystals [AcOEt] 
rap, 94.5~96X 

Elemental analysis C18H25FN2O5 

Theoretical C, 58.68; H, 6.84; N, 7.60 
Experimental C, 58.41; H, 7.11; N, 7.56 

Optical Rotation [a]D^''-37.9° (c=0.1, DMSO) 


61 


• 


Light brown crystals 
NMR(DMS0-d6) 5 ppra: 2.27 (2H, quin, 
J=7.5Hz), 3.50-3.60 (IH, m), 3.60-3,70 (IH, 
m), 3.75 (IH, dd, J=8.5, 6Hz), 3.85 (4H, td, 
J=7.5, 2Hz), 4.00 (IH, t, J=9Hz), 4.60-4.70 (IH, 
m), 5.07 (IH, t, J=6Hz), 6.53 (IH, dd, J=10, 
8.5Hz), 7.11 (IH, dd, J=8.5, 2.5Hz), 7.37 (IH, 
dd, J=15,2.5Hz) 
IRv(liq.) cm-*: 1702, 3844 
MS(m/z): 266 (M^ 

Optical Rotation [a]D^°-44,0° (c=0.1, DMSO) 
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R 


O 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


62 


F 


Colorless needles [AcOEt] 
mp, 113M14°C 

Elemental analysis C16H21FN2O5 

Theoretical C, 56.46; H, 6.22; N, 8.23 
Experimental C, 56.30; H, 6.33; N, 8.24 

Optical Rotation [a]o^^A\2° (c=0.1, DMSO) 


63 


/ — \ /=\ 

•^\_/"-)_/- 

F 


Colorless prisms [iso-PrOH] 
mp, 150~151°C 

Elemental analysis C15H20FN3O3 

Theoretical C, 58.24; H, 6.52; N, 13.58 
Experimental C, 58.33; H, 6.31; N, 13.56 

Optical Rotation [a]D^**-38.9^ (c=0.1, DMSO) 


64 


F 


Light brown crystals [iso-PrOH] 
mp, 130~132X 

Elemental analysis C19H26FN3O5 

Theoretical C, 57.71; H, 6.63; N, 10.63 
Experimental C, 57.55; H, 6.87; N, 10.57 

Optical Rotation [a]D^°-36.0° (c=0.1, DMSO) 


65 


n-PfO 


Light brown crystals 

NMR(DMS0-d6) 5 ppm: 1.01 (3H, t, J=7.5Hz), 
1.76 (2H, sex, J=7.5H2), 2,95 (4H, t, J=5Hz), 
3.53-3.59 (IH, m), 3.62-3.68 (IH, m), 3.72 (4H, 
t, J=5Hz), 3.79 (IH, dd, J=9, 6.5Hz), 3.93 (2H, 
t, J=7.5Hz), 4.03 (IH, t, J=9H2), 4.6M.68 (IH, 
m), 5.07 (IH, t, J=5.5Hz), 6.87 (IH, d, J=9Hz), 
6.93 (IH, dd, J=9, 2.5Hz), 7.29 (IH, d, 
J=2.5Hz) 

IRv(liq.)cm-^: 1738, 3396 
MS(m/z): 336 (M"^ 

Optical Rotation [a]D^^-35.1° (c=0.1, DMSO) 
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^o 

R-N 1 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


66 


MeCW 


Colorless crystals 

NMR(DMSO-d^) 5 ppm: 2.96 (4H, t, J=5Hz), 3.33 
(3H, s), 3.53-3.60 (IH, m), 3.62-3.70 (IH. m), 
3.68 (2H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 3.80 (IH, 
dd, J=9, 6.5Hz), 4.04 (IH, t, J=9Hz), 4.09 (2H, t, 
J=5Hz), 4.61-4.68 (IH, in), 5.08 (IH, t, J=5.5Hz), 
6.87 (IH, d, J=8.5Hz), 6.98 (IH, dd, J=8.5, 
2.5H2), 7.28 (IH, d, J=2.5Hz) 
IRv(liq.) cm-^ 1744,3440 
MS(ra/z): 352 

Optical Rotation [a]D^°-36.0° (c=0.1, DMSO) 


67 




Light yellow crystals [EtOH] 

mp, 127.5^128.5^0 

Elemental analysis C11H13NO3 

Theoretical C, 63.76; H, 6.32; N, 6.76 
Experimental C, 63.59; H, 6.39; N, 6.78 

Optical Rotation [a]D^°-55.0° (c=0.1, DMSO) 


68 


Q- 

Me 


Colorless prisms [AcOEt-iso-Pr20] 
mp, 87~88X 

Elemental analysis CnH^NOs 

Theoretical C, 63.76; H, 6.32; N, 6.76 
Experimental C, 63.60; H, 6.31; N, 6,75 

Optical Rotation [a]D^°-40.3° (c=€.5, DMSO) 


69 




Colorless crystals [AcOet] 

rap, 157'--158.5°C 

Elemental analysis C13H17NO4 

Theoretical C, 62.14; H, 6.82; N, 5.57 
Experimental C, 61.99; H, 6.95; N, 5.55 

Optical Rotation [a]o^-4\.r (c-0.1, DMSO) 



51 



wo 99/12914 




PCT/JP98/04074 




R- 


0 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


70 


n-Bu— d 


Colorless crystals [AcOEt] 

mp, 140.5~142°C 

Elemental analysis C14H19NO3 

Theoretical C, 67.45; H, 7.68; N, 5.62 
Experimental C, 67.35; H, 7.70; N, 5.65 

Optical Rotation [a]D^°-49.0° (c=0.1, DMSO) 


71 




Colorless prisms [EtOH] 

mp, 150--15rC 

Elemental analysis C12H15NO3 

Theoretical C, 65.14; H, 6.83; N, 6.33 
Experimental C, 65.01; H, 6.64; N, 6.28 

Optical Rotation [a]D^**^5.9° (c=0.1, DMSO) 


72 




Colorless needles [AcOEt-n-Hexane] 
mp, 93^94°C 

Elemental analysis C16H15NO4 

Theoretical C, 67.36; H, 5.30; N, 4.91 
Experimental C, 67.28; H, 5.30; N, 4.92 

Optical Rotation [a]D^**-46.4° (c-0.4, MeOH) 


73 


F 


Light orange crystals [AcOEt] 
mp, 137~139X 

Elemental analysis C15H13FN2O4 

Theoretical C, 59.21; H, 4.31; N, 9.21 
Experimental C, 59.08; H, 4.48; N, 9.05 

Optical Rotation [a]D^^-39.9° (c-0.1, DMSO) 


74 


F 


Light brown needles [iso-PrOH] 
mp, 119~120°C 

Elemental analysis C13H16FNO5 

Theoretical C, 54.73; H, 5.65; N, 4.91 
Experimental C, 54.58; H, 5,55; N, 4.89 

Optical Rotation [a]D^^-40.9° (c=0.1, DMSO) 


75 


F 


Colorless prisms [AcOEt] 
mp, 127--128°C 

Elemental analysis C14H19FN2O4 

Theoretical C, 56.37; H, 6.42; N, 9.39 
Experimental C, 56.32; H, 6.22; N, 9.37 

Optical Rotation [a]u^^A22° (c=0.1, DMSO) 
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R-N I 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


76 


F 


Light yellow-brown prisms [AcOEt] 
mp, 8(K8rC 

Elemental analysis C15H21FN2O4 

Theoretical C, 57.68; H, 6.78: N, 8.97 
Experimental C, 57.59; H, 6.74; N, 8.95 

Optical Rotation [a]D^*'-38.2° (c=0.1, DMSO) 


77 




Colorless needles [iso-PrOH-iso-Pr20] 
mp, 66^6.5°C 

Elemental analysis C16H23FN2O4 

Theoretical C, 58.88; H, 7.10; N, 8.58 
Experimental C, 58.64; H, 6.81; N, 8.49 

Optical Rotation [ajo -38.8° (c=0.1, DMSO) 


78 




Light yellow cylinders [iso-PrOH] 
mp, lll~112°C 

Elemental analysis C15H22FN3O3 

Theoretical C, 57.86; H, 7.12; N, 13.50 
Experimental C, 57,96; H, 7.12; N, 13.40 

Optical Rotation [a]D^MO.O° (c=0.1, DMSO) 


79 




Colorless Prisms [AcOEt] 

mp, 145.5~146.5°C 

Elemental analysis C14H17NO3 

Theoretical C, 68.00; H, 6.93; N, 5.66 
Experimental C, 67.88; H, 7.23; N, 5.68 

Optical Rotation [a]D^**-51.1° (c-0.1, DMSO) 
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Reference Example 80: (R)-5-Methanesulfonyloxymethyl-2-oxo-3-[4-(thiomorpholin-4- 
y l)pheny 1] oxazolidine 

3.20 mL of methanesulfonyl chloride was added dropwise to 200 ixiL of 
a dichloromethane solution containing 10.0 g of (R)-5-hydroxymethyl-2-oxo-3-[4- 
(thiomorpholin-4-yl)phenyl]oxazolidine and 10.5 mL of triethylamine while stirring and 
chilling on ice, whereupon the solution was stirred for 2 hours at room temperature. 
Water was added to the reaction solution and extraction was performed with 
dichloromethane. The extract was washed in sequence with water and saturated sodium 
chloride aqueous solution, and after drying with anhydrous sodium sulfate the solvent 
was evaporated off under reduced pressure. The residue was washed with diisopropyl 
ether to obtain 11.5 g of gray-brown crystals, which were recrystallized form ethyl 
acetate to obtain colorless prisms with a melting point of 174.5-1 75. 5°C. 
Elemental analysis C15H20N2O5S2 
Theoretical: C 48.37; H 5.41; N 7.52 
Experimental: C 48.41; H 5.33; N 7.36 
Optical Rotation [ajo^*^: -54.2° (c=0.1, DMSO) 

The compounds of Reference Examples 81-104 were obtained in the same manner as 
in Reference Example 80. 
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OMs 



Reference 

CAaUipiC 


R 


Form and physical properties 

FT? pf*T\/ctalli'7atir*n cr*l\/Antl 
l^lVC'L'i jroLalllZrallUIl SUIVCUIJ 


81 


F 


Colorless crystals [AcOEt-iso-Pr20] 
mp, 111--112*='C 

Elemental analysis C15H19FN2O5S 

Theoretical C, 50.27; H, 5.34; N, 7.82 
Experimental C, 50.10; H, 5.30; N, 7.73 

Ontical Rotation rnln.^**-^n I'' (c—C\ 1 nMSO'i 


82 


F 


Colorless prisms [AcOEt] 

mp, 124.5'-125.5°C 

Elemental analysis C17H23FN2O6S 

Theoretical C, 50.74; H, 5.76; N, 6.96 
Experimental C, 50.50; H, 5.66; N, 6.87 

Optical Rotation [a]D^*'-49.9** (c=0.1, DMSO) 


83 


F 


Light brown needles [AcOEt] 

mp, 124~124.5°C 

Elemental analysis C19H27FN2O7S 

Theoretical C, 51.11; H, 6.10; N, 6.27 
Experimental C, 50.82; H, 6.34; N, 6.25 

Optical Rotation [a]D^*^-47.8° (c=0.1, DMSO) 


84 


F 


Light brown needles [iso-PrOH] 

mp, 139.5~14L5°C 

Elemental analysis C14H17FN2O5S 

Theoretical C, 48.83; H, 4.98; N, 8.13 
Experimental C, 48.67; H, 4.88; N, 7.97 

Optical Rotation [a]D^^-55.0° (c=0.1, DMSO) 
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R-N 



O 



OMs 



Reference 
example 


"D 


Form and physical properties 
[Recrystallization solvent] 


85 


F 


Brown liquid 

NMR(DMS0-d6) 6 ppm: 3.22 (3H, s), 3.26 (3H, 
s), 3.45 (2H, t, J=5Hz), 3.53 (2H, t, J=5Hz), 
3.60-3.70 (2H, m), 3.77 (IH, dd, J=9.5, 6.5Hz), 
4.10^.15 (3H, m), 4.35-4.45 (IH, m), 4.44 (IH, 
dd, J=l 1.5, 5.5Hz), 4.49 (IH, dd, J=l 1.5, 3H2), 
4.90-5.00 (IH, m), 6.58 (IH, mt, J=9H2), 7.12 
(IH, dd, J=9, 2.5Hz), 7.37 (IH, dd, J-14.5, 
2.5Hz) 

lRv(liq.)cm-^ 1754 
MS(ra/z):418(M':i 

Ontical Rotation rfi1rv^°-4S 7° ic—{\ 1 DM^O^i 


86 


F 


Colorless prisms [AcOEt] 

rap, 159.5~160.5°C 

Elemental analysis C16H22FN3O5S 

Theoretical C, 49.60; H, 5,72; N, 10.85 
Experimental C, 49.58; H, 5.46; N, 10.75 

Optical Rotation [a]D^**-49.0° (c=0.1, DMSO) 


87 




Colorless prisms [MeOH] 

mp, 182.5^183.5*'C 

Elemental analysis C20H28FN3O7S 

Theoretical C, 50.73; H, 5.96; N, 8.87 
Experimental C, 50.63; H, 6.1 1; N, 8.88 

Optical Rotation [a]D^*'-46,0° (c=0,l, DMSO) 


88 


MeO— ^ 


Colorless prisms [iso-PrOH] 

mp, 100.5^101.5°C 

Elemental analysis C18H26N2O8S 

Theoretical C, 50.22; H, 6.09; N, 6.51 
Experimental C, 50.12; H, 6.00; N, 6.39 

Optical Rotation [a]D^**-44.2° (c=0.1, DMSO) 



56 



wo 99/12914 



PCT/JP98/04074 



O 




Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


89 


n-PfO 


Colorless liquid 

NMR(DMS0-d6) 5 ppm: 1.01 (3H, t, J=7.5Hz), 
1.76 (2H, sex, J=7.5Hz), 2.96 (4H, t, J=5Hz), 
3,23 (3H, s), 3.72 (4H, t, J=5H2), 3.80 (IH, dd, 
J=9, 6.5Hz), 3.93 (2H, t, J=7.5Hz), 4.15 (IH, t, 
J=9Hz), 4.44 (IH, dd, J=l 1.5, 5Hz), 4.50 (IH, 
dd, J=11.5, 3Hz), 4.93-5.00 (IH, m), 6.88 (IH, 
d, J=8.5Hz), 6.93 (IH, dd, J=8.5, 2.5Hz), 7.27 
(lH,d, J=2.5Hz) 
lRv(liq.) cra'^: 1754 
MS(m/z): 414 (M"^ 

Optical Rotation [a]D^°-41.9° (c=0.1, DMSO) 


on 
yyj 




Light brown crystals [iso-PrOH] 
mp, m^\20°C 

Elemental analysis C12H15NO5S 

Theoretical C, 50.52; H, 5.30; N, 4.91 
Experimental C, 50.23; H, 5.30; N, 4.83 

Optical Rotation [a]D^°-54.0° (c=0.1, DMSO) 


91 


Me 


Light brown liquid 

NMR(DMS0-d6) 5 ppm: 2.32 (3H, s), 3.23 (3H, 
s), 3.83 (IH, dd, J=9, 6Hz), 4.18 (IH, t, J=9Hz), 
4.45 (lH,dd, J=l 1.5, 5.5Hz), 4.51 (IH, dd, 
J=11.5, 3Hz), 4.96-5.01 (IH, m), 6.96 (IH, d, 
J=7.5Hz), 7.27 (IH, t, J=7.5Hz), 7.30-7.40 (2H, 
m) 

IRv(liq.)cm-*: 1754 
MS(m/z): 285 (M^^ 

Optical Rotation [a]D^^-55.8° (c=0.1, DMSO) 


92 


Me 


Light yellow prisms [iso-PrOH] 

mp, 113~113.5°C 

Elemental analysis C13H17NO5S 

Theoretical C, 52.16; H, 5.72; N, 4.68 
Experimental C, 51.91; H, 5.56; N, 4.63 

Optical Rotation [a]D^°-52.9° (c=0.1, DMSO) 
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O 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


93 


Me 


Light yellow liquid 

NMR (CDCI3) 5 ppm: 2.32 (3H, s), 3.14 (3H, 
s), 3.85 (IH, dd, J=9, 5.5Hz), 4.07 (IH, t, 
J=9Hz), 4.32 (IH, dd, J=11.5, 4.5Hz), 4.53 (IH, 
dd, J=ll.5, 3.5Hz), 4.90-5.00 (IH, m), 7.20- 
7.40 (4H, ra) 
IRv(liq.) cm-*: 1754 
MS (m/z): 285 (M"^ 

Optical Rotation [a]D^°-57.6*' (c=D.l, MeOH) 


94 




Colorless crystals [MeOH] 

mp, 109'-110.5°C 

Elemental analysis C15H21NO5S 

Theoretical C, 55.03; H, 6.47; N, 4.28 
Experimental C, 54.86; H, 6.25; N, 4.36 

Ontiral Rntntinn In'lf^^^-SJ 9° (c=0 1 DM^Ck 


95 




Colorless scales [MeOH] 

mp, 149~150*='C 

Elemental analysis C12H15NO6S 

Theoretical C, 47.83; H, 5.02; N, 4.65 
Experimental C, 48.02; H, 4.95; N, 4.72 

Optical Rotation [a]D^°-57.5° (c^O.5, DMSO) 


96 




Colorless needles [iso-PiOH] 

mp, 85.5~87.5^C 

Elemental analysis CnHigNOeS 

Theoretical C, 51.05; H, 5.81; N, 4.25 
Experimental C, 50.77; H, 5.93; N, 4.30 

Optical Rotation [ah^^-AS^"" (c=0.1, DMSO) 


97 




Light brown scales [AcOEt] 

mp, 106-107°C 

Elemental analysis CnHnNOeS 

Theoretical C, 56.19; H, 4.72; N, 3.85 
Experimental C, 55.97; H, 4.72; N, 3.84 

Optical Rotation [a]D^**-59.3° (c=0.5, MeOH) 
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R 


Form and physical properties 
rRpfTv^tfllliyatiOTi ^nlvpntl 

1 XVWVl Y JIfCIIIIZjO.KI\J 11 L>v/1 V Will L J 


98 




Colorless platelets [EtOH] 
mp, 120~121°C 

Elemental analysis C16H15FN2O6S 

Theoretical C, 50.26; H, 3.95; N, 7.33 
Experimental C, 50.24; H, 3.93; N, 7.27 

Ontical Rotation ^^l^r^^^-51 1° fc=0 1 DMSO't 


99 


F 


Colorless crystals [EtOH] 
mp, 72.5~74°C 

Elemental analysis C14H18FNO7S 

Theoretical C, 46.28; H, 4.99; N, 3.85 
Experimental C, 46.22; H, 4.95; N, 3.83 

Optical Rotation [a]o^^-5\.2° (c=0.1, DMSO) 


100 


r 


Colorless crystals [iso-PrOH-iso-Pr20] 
mp, 61.5-^2.5^0 

Elemental analysis C15H21FN2O6S • IMHjO 
Theoretical C, 47.30; H, 5.69; N, 7.35 
Experimental C, 47.00; H, 5.44; N, 7.20 

Optical Rotation [ah^^A5.9° (c=0.1, DMSO) 


101 




Yellow-brown liquid 
NMR (DMSO-da) 5 ppm: 1.84 (2H, quin, 
J=6.5Hz), 2.15 (6H, 2), 2.37 (2H, t, J=6.5H2), 
3.23 (3H, s), 3.80 (IH, dd, J-9, 6Hz), 4.06 (2H, 
t, J=6.5Hz), 4.15 (IH, t, J=9H2), 4,45 (IH, dd, 
J=l 1.5, 4.5Hz), 4.51 (IH, dd, J=11.5, 3Hz), 
4.95-5.00 (IH, m), 7.15-7.25 (2H, ra), 7.52 (IH, 
dd, J=13.5,2.5H2) 
IRv(liq.)cm-*: 1754 
MS (m/z): 390 (M^ 

Optical Rotation [a]D^^-48.9° (c=0.1, DMSO) 
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OMs 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


102 


F 


Light yellow-brown liquid 
NMR (DMSO-dfi) 6 ppm: 1.53 (2H, quin, 
J=7Hz), 1.72 (2H, quin, J=7H2), 2.12 (6H, 2), 
2.24 (2H, t, J=7H2), 3.23 (3H, 2), 3.80 (IH, dd, 
J=9, 6Hz), 4.04 (2H, t, J=7Hz), 4.15 (IH, t, 
J=9H2), 4.45 (IH, dd, J=l 1.5, 5.5Hz), 4.49 (IH, 
dd, J=l 1.5, 3Hz), 4.95-5.00 (IH, m), 7.15-7.25 
(IH, m), 7.31-7.38 (IH, m), 7.49-7.54 (IH, m) 
IRv(liq.)cm'*: 1756 

Ontical Rotation ^fllr^^°-14 0° (c=0 1 DMS01 


103 


F 


Light yellow prisms [EtOH] (hydrochloride) 
mp, 143~144.5X 

Elemental analysis C16H24FN3O5S • HCl 
Theoretical C, 45.12; H, 5.92; N, 9.87 
Experimental C, 44.99; H, 5.88; N, 9.72 

Optical Rotation [a]u^^-A\.\° (c=0.1, DMSO) 


104 




Colorless crystals [iso-PrOH] 

mp, 100.5~102.5X 

Elemental analysis C15H19NO5S 

Theoretical C, 55,37; H, 5.89; N, 4,30 
Experimental C, 55,1 1; H, 6.02; N, 4.27 

Optical Rotation [a]D^°-58.r (c=0.1, DMSO) 
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Reference Example 105: (R)-5-Azidomethyl-2-oxo-3-[4-(thiomorpholin-4- 
yl)phenyl]oxazolidine 

110 mL of an anhydrous N,N-dimethylformamide suspension containing 11.5 g 
of (R)-5-methanesulfonyloxymethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine 
and 8.35 g of sodium azide was stirred for 5 h at 65°C. After chilling, water was added 
to the reaction solution, and extraction was performed with ethyl acetate. The extract was 
then washed in sequence with water and saturated sodium chloride aqueous solution, and 
after drying on anhydrous sodium sulfate, the solvent was evaporated off under reduced 
pressure. The residue was then washed with diisopropyl ether to obtain 8.85 g of gray- 
brown crystals, which were recrystalHzed from ethyl acetate to obtain colorless crystals 
with a meltmg point of 1 10-1 1 PC. 
Elemental analysis C14H17N5O2S 
Theoretical: C 52.65; H 5.37; N 21.93 
Experimental: 52.47; H 5.35; N 21.65 
Optical Rotation [ajo^^: -124.4° (c=0.1, DMSO) 

The compounds of Reference Example 106-129 were obtained in the same manner as 
in Reference Example 105. 
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Reference 
example 


R 


Form and physical properties 

ill* J* 1 jT 

[Recrystallization solvent] 


106 


F 


Colorless crystals [AcOEt] 

mp, 109~109.5°C 

Elemental analysis C14H15FN5O2 

Theoretical C, 55.08; H, 5.28; N, 22.94 
Experimental C, 54.88; H, 5.12; N, 22.70 

Optical Rotation [a]D^**-136.4*=* (c=0.1, DMSO) 


107 


F 


Colorless needles [AcOEt-iso-Pr20] 
mp, 89--90°C 

Elemental analysis C16H20FN5O3 

Theoretical C, 55.01; H, 5.77; N, 20.05 
Experimental C, 54.83; H, 5.72; N, 19.88 

Optical Rotation [a]D^°-118.5° (c=0.1, DMSO) 


108 


F 


Light brown liquid 

NMR (DMSO-de) § ppm: 1.55-1.65 (2H, m), 
1.90-2.00 (2H, m), 2.75-2.80 (2H, m), 3.15-3.25 
(2H, m), 3,27 (3H, s), 3.40-3.50 (IH, m), 3.45 
(2H, t, J=5Hz), 3.56 (2H, t, J=5H2), 3.67 (IH, 
dd, J=13.5, 6Hz), 3.70-3.80 (2H, m), 4.10 (IH, 
t, J=9Hz), 4,80-4.90 (IH, m), 7.06 (IH, t, 
J=9Hz), 7.17 (IH, dd, J=9, 2.5Hz), 7.45 (Ih, dd, 
J=15,2.5H2) 

IRv(liq.)cm'^ 1756,2112 
MS (m/z): 393 (M^ 

Optical Rotation Md^'*- 100.3° (c=0.1, DMSO) 


109 


F 


Brown liquid 

NMR (DMSO-dfi) 5 ppm: 2,28 (2H, quin, 
J=7.5Hz), 3.60-3.75 (3H, m), 3.86 (4H, td, 
J=7.5, 2.5Hz), 4.07 (IH, t, J=9H2), 4.80-4.90 
(IH, m), 6.54 (IH, dd, J=10.5, 8.5H2), 7.11 
(IH, dd, J=8.5, 2.5Hz), 7.35 (IH, dd, J=14.5, 
2.5Hz) 

IRv(liq.)cm-*: 1732,2116 
MS (m/z): 291 (M"^ 

Optical Rotation [a]D^**-90.8° (c=0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


110 


F 


Brown liquid 

NMR (DMSO-d^) 5 ppra: 3.26 (3H, s), 3.45 
(2H, t, J=4.5H2), 3.53 (2H, t, J=4.5H2), 3.60- 
3.75 (5H, ra), 4.08 (IH, t, J=9Hz), 4.05-4.15 
(2H, m), 4.35-4.45 (IH, m), 4.80-4.90 (IH, m), 
6.58 (IH, t, J=8.5Hz), 7,12 (IH, dd, J=8.5, 
2Hz), 7.38 (IH, dd, J=14.5, 2Hz) 
IRv(liq.) cm-*: 1752,2112 
MS (m/z): 365 (M^ 

Optical Rotation [ajo -91.4° (c=0.1, DMSO) 


111 




Colorless scales [iso-PrOH] 

mp, 106.5--107°C 

Elemental analysis C15H19FN6O2 

Theoretical C, 53.88; H, 5.73; N, 25.14 
Experimental C, 53.88; H, 5.63; N, 25.14 

Optical Rotation [ajo -1 18.5 (c=0.1, DMSO) 


112 




Light brown needles [iso-PrOH] 
mp, 112~113°C 

Elemental analysis C19H25FN6O4 

Theoretical C, 54.28; H, 5.99; N, 19.99 
Experimental C, 54.20; H, 6.09; N, 20.07 

Optical Rotation [a]D^^-101.9* (c=0.1, DMSO) 


113 


n-PiO 


Light brown needles [iso-PrOH] 
mp, 86.5~87°C 

Elemental analysis CnH23N504 

Theoretical C, 56.50; H, 6.41; N, 19.38 
Experimental C, 56.70; H, 6.57; N, 19.41 

Optical Rotation [a]D^**- 108.6° (c=0.1, DMSO) 


114 




Brown liquid 

NMR (DMS0-d6) 6 ppm: 2.96 (4H, t, J=5Hz), 
3.33 (3H, s), 3.64-3.79 (9H, m), 4.08-4.14 (3H, 
m), 4.82-4.88 (IH, m), 6.88 (IH, d, J=8.5H2), 
6.98 (IH, dd, J=8.5, 2.5H2), 7.26 (IH, d, 
J=2,5Hz) 

IRv(liq.)cm-^ 1754,2112 
MS (m/z): 377 (M"^ 

Optical RoUtion [a]D^^-98.0° (c-0.1, DMSO) 
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R-N I 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


115 




Red-brown liquid 

NMR (CDCI3) 5 ppm: 2.33 (3H, s), 3.59 (IH, 
dd, J=13.5, 4.5Hz), 3.68 (IH, dd, J=13.5, 
4.5Hz), 3.84 (IH, dd, J=9, 6H2), 4.08 (IH, t, 
J=9Hz), 4.74-4.80 (IH, m), 7.18 (2H, d, 
J=8Hz), 7.41 (2H, d, J-8Hz) 
IRv(Hq.)cm-^: 1754,2112 
MS (m/z): 232 (M^) 

Optical Rotation [a]D^°-119.r (c=0.1, DMSO) 


116 


^> 

Me 


Colorless crystals 

NMR (DMSO-d^) 5 ppm: 2.32 (3H, s), 3.68 
(IH, dd, J=13.5, 6Hz), 3.70-3.80 (2H, m), 4.13 
(IH, t, J=9Hz), 4.80-4.90 (IH, m), 6,95 (IH, d, 
J=8Hz), 7.26 (IH, t, J=8Hz), 7.30-7.40 (2H, m) 
IRv(KBr)cm-*: 1736,2116 
MS (m/z): 232 (M^ 

Optical Rotation [a]D^^-148.r (c=0.1, DMSO) 


117 


Q- 

Me 


Light yellow liquid 

NMR (CDCI3) 5 ppm: 2.33 (3H, s), 3.58 (IH, 
dd, J=13.5, 4.5Hz), 3.70-3.80 (2H, m), 3,99 
(IH, t, J=9Hz), 4.80-4.90 (IH, m), 7.20-7.40 
(4H,m) 

IRv(liq.)cm-^: 1754,2112 
MS (m/z): 232 (M"^ 

Optical Rotation [ajo^**- 130.1° (c=0.5, MeOH) 


118 


Me 


Light brown crystals [iso-Pr20] 
mp, 85~85.5°C 

Elemental analysis C12H14N4O2 

Theoretical C, 58.53; H, 5.73; N, 22.75 
Experimental C, 58.30; H, 5.59; N, 22.46 

Optical Rotation [a]D^°- 140.4° (c=0.1, DMSO) 
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0 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


119 




Colorless prisms [AcOEt-n-Hexane] 
mp, 80^8 1°C 

Elemental analysis C11H12N4O3 

Theoretical C, 53.22; 4.87; N, 22.57 
Experimental C, 53.28; H, 4.96; N, 22.60 

Optical Rotation [a]D^°-158.5° (c=0.5, MeOH) 


120 




Light yellow liquid 

NMR (DMSO-d^) 5 ppm: 0.97 (3H, t, J=7.5Hz), 
1.71 (2H, sex, J=7,5H2), 3.66 (IH, dd, J=13.5, 
5.5Hz), 3.70-3.80 (2H, m), 3.91 (2H, t, 
J=7.5H2), 4.10 (IH, t, J=9Hz), 4.80-4.90 (IH, 
m), 6.95 (2H, d, J=9Hz), 7.43 (2H, d, J=9Hz) 
IRv(liq.)cm'*: 1756 
MS (m/z): 276 (M*^ 

Optical Rotation [a]D^**- 114.9° (c=0.1, DMSO) 


121 




Yellow liquid 

NMR (DMSO-de) 5 ppm: 0.89 (3H, t, J=7.5Hz), 
1.30 (2H, sex, J=7.5Hz), 1.54 (2H, quin, 
J=7.5H2), 2.56 (2H, t, J=5Hz), 3.67 (IH, dd, 
J=13.5, 6H2), 3.70-3.80 (2H, ra), 4.13 (IH, t, 
J=9Hz), 4.80-4.90 (IH, m), 7.20 (2H, d, 
J=8.5Hz), 7.45 (2H, d, J=8.5Hz) 
IRv(liqO cm*^ 1754,2112 
MS (m/z): 274 (M"^ 

Optical Rotation [a]D^°-132.6° (c=0.1, DMSO) 


122 




Colorless prisms [AcOEt-n-Hexane] 
rap,90~91°C 

elemental analysis C 160141^403 

Theoretical C, 61.93; H, 4.55; N, 18.06 
Experimental C, 62.10; H, 4.49; N, 17.97 

Optical Rotation [a]D^^-140.4° (c=0.5, MeOH) 
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R-N I 

Form and physical ] 
[Recrystallization 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


123 


F 


Light brown liquid 

NMR (CDCI3) 5 ppm: 3.61 (IH, dd, J-13, 
4.5H2), 3.75 (IH, dd, J=13, 4.5Hz), 3.87 (IH, 
dd, J=8.5, 6Hz), 4.10 (IH, t, J=8.5Hz), 4.75- 
4.85 (IH, m), 7.14 (IH, t, J=9Hz), 7.20-7.30 
(3H, m), 7.63 (IH, dd, J=12.5, 3Hz), 8.35 (IH, 
d, J=3.5Hz), 8.38 (IH, d, J=2Hz) 
IRv(liq.)cm'^ 1756,2112 
MS (m/z): 329 (M"^ 

Optical Rotation [ajo -1 1 8.7 (c=0. 1 , DMbO) 


124 




Colorless platelets [EtOH] 
mp, 75'-76°C 

Elemental analysis C13H15FN4O4 

Theoretical C, 50.32; H, 4.87; N, 18.06 
Experimental C, 50.27; H, 4.94; N, 18.01 

Optical Rotation [a]D^**-119.8° (c=0.1, DMSO) 


12j 


F 


Colorless prisms [iso-Pr20] 
mp, 91~92°C 

Elemental analysis Ci4HigFN503 

Theoretical C, 52.01; H, 5.61; N, 21.66 
Experimental C, 51.99; H, 5.44; N, 21.60 

Optical Rotation [a]D^°-114.r (c=0.1, DMSO) 


126 


F 


Light yellow-brown liquid 

NMR (DMSO-d^) 5 ppm: 1.84 (2H, quin, 

J=6.5Hz), 2.14 (6H, s), 2.35 (2H, t, J=6.5Hz), 

3.68 (IH, dd, J=13.5, 6Hz), 3.70-3.80 (2H, m), 

4.06 (2H, t, J=6.5H2), 4.1 1 (IH, t, J=9Hz), 

4.80^.90 (IH, m), 7.15-7.21 (2H, ra), 7.53 (IH, 

dd, J=14, 2Hz) 

IRv(liq.) cm'^ 1754,2112 

MS (m/z): 337 (M^ 

Optical Rotation [a]D^**-97.7° (c-0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


127 


F 


Light brown liquid 

NMR (DMSOA) 5 ppm: 1.53 (2H, quin, 
J=7Hz), 1.72 (2H, quin, J=7Hz). 2.12 (6H, s), 
2.24 (2H. t, J=7Hz), 3.67 (IH, dd, J=13.5, 
5.5Hz), 3.73 (IH, dd, J=13.5, 3H2), 3,75 (IH, 
dd, J=9, 6Hz), 4.04 (2H, t, J=7Hz), 4.1 1 (IH, t, 
J=9H2), 4.83-4.89 (IH, m), 7.15-7.21 (2H, m), 
7.52 (IH, dd, J=13.5,2.5Hz) 
IRv(liq.) cm'^: 1754,2112 
MS (m/z): 351 (VT) 

Optical Rotation [a]D^°-88.6° (c=0.1, DMSO) 


128 


F 


Orange liquid 

NMR (CDCI3) 5 ppm: 2.25 (6H, s), 2.48 (2H, t, 
J=7.5Hz), 2.85 (3H, s), 3.23 (2H, t, J=7-5Hz), 
3.59 (IH, dd, J=13.5, 4.5Hz), 3.69 (IH, dd, 
J=13.5, 4.5Hz), 3.81 (IH, dd, J=9, 6Hz), 4.04 
(IH, t, J=9Hz), 4.70^.80 (IH, ra), 6.91 (IH, t, 
J=9H2), 7.10 (IH, dd, J=9, 2.5Hz), 7.37 (IH, 
dd, J-14.5, 2.5Hz) 
IRv(liq.) cm"*: 1754,2112 
MS (m/z): 336 (M"^ 

Optical Rotation [a]D^°-112.6° (c=0.1, DMSO) 


129 




Colorless needles [iso-PrOH] 

mp, 104^1 05.5X 

Elemental analysis CHH16N4O2 

Theoretical C, 61.75; H, 5.92; N, 20.58 
Experimental C, 61.64; H, 5.73; N, 20.54 

Optical Rotation [a]D^®- 135.9° (c=0.1, DMSO) 
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Reference Example 130: (R)-5-Azidomethyl-3-[3-fluoro-4-(piperazin-l-yl)phenyl]-2- 
oxooxazolidine 

20 mL of a 16% hydrogen chloride ethyl acetate solution containing 1.0 g of (R)-5- 
azidomethyl-3-[(4-tert-butoxycarbonylpiperazin-l-yl)-3-fluorophenyl]-2-oxooxazolidine 
was stirred for 30 minutes at room temperature, and the precipitated crystals were 
collected by filtration. A 10% sodium hydroxide aqueous solution and water were added 
to the crystals to render it alkaline, and extraction was performed with ethyl acetate. The 
extract was washed with saturated sodium chloride aqueous solution, and after drying 
with anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure to 
obtain 0.72 g of light brown crystals. The crystals were recrystallized from isopropanol 
to obtain colorless crystals with a melting point of 1 14-1 15°C. 
Elemental analysis C14H17FN6O2 
Theoretical values: C 52.49; H 5.35; N 26.24 
Experimental values: C 52.24; H 5.21; N 26.15 
Optical Rotation [a]^^: -127.3° (c=0.1, DMSO) 

Reference Example 131: Ethyl (R)-3-[4-[4-(5-azidomethyl-2-oxooxazolidine-3-yl)-2- 
fluorophenyljpiperazin- 1 -yljpropionate 

70 mL of an ethanol solution containing 7.00 g of (R)-5-azidomethyl-3-[3-fluoro-4- 
(piperazin-l-yl)phenyl]-2-oxooxazolidine and 3.56 mL of ethyl acrylate was heated 
at reflux for 1 h. The solvent was evaporated off under reduced pressure and the material 
was purified cy column chromatography (silica gel, diethyl ether) to obtain 7.50 g 
of colorless crystals. The crystals ere recrystallized form isopropanol to obtain colorless 
crystals with a melting point of 82-83 °C. 
Elemental analysis C19H25FN6O4 
Theoretical: C 54.28; H 5.99; N 19.99 
Experimental: C 53.99; H 5.88; N 19.97 
Optical Rotation [o]d^: -95.0'' (c=0.1, DMSO) 
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Reference Example 132: (R)-5-Azidomethyl-3-[4-(4-n-butylpiperazin- 1 -yl)-3- 
fluorophenyl]-2-oxooxazoline 

10 mL of an N,N-dimethylformamide solution containing 2.00 g of (R)-5- 
azidomethyl-3-[3-fluoro-4-(piperazin-l-yl)phenyl]-2-oxooxazolidine, 0.74 mL of n-butyl 
bromide and 0.86 g of potassium carbonate was stirred for 3 hours at 60°C. Water was 
added to the reaction solution, and the precipitated crystals were filtered to obtain 1.93 g 
of light yellow crystals. The crystals were recrystallized from isopropanol to obtain light 
yellow scales with a melting point of 102-103°C. 
Elemental analysis Ci8H25FN602-l/8H20 
Theoretical: C 57.09; H 6.72; N 22.19 
Experimental: C 57.10; H 6.86; N 22.20 
Optical Rotation [a]D^: -104.8° (c=0.1, DMSO) 

Reference Example 133: (R)-5-Azidomethyl-3-[3-fluoro-4-[4-(3- 

methoxypropiony l)piperazin- 1 -yl]phenyl]-2-oxooxazolidine 

10 mL of a tetrahydrofuran solution containing 2.30 g of 3-methoxypropionyl 
chloride was added dropwise to 50 mL of a tetrahydrofuran solution containing 5.00 g of 
(R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-l-yl)phenyl]-2-oxooxazolidine and 3.26 mL 
of triethylamine while stirring and chilling on ice, and the solution was stirred for 1 hour 
while chilling on ice. Water was added to the reaction solution, and the solution was 
extracted with ethyl acetate. The extract was then washed in sequence with dilute 
hydrochloric acid, saturated sodium hydrogen carbonate aqueous solution and saturated 
sodium chloride aqueous solution, and after drying on anhydrous sodium sulfate, the 
solvent was evaporated off under reduced pressure. The residue was crystallized 
in a mixed solution of isopropanol diisopropyl ether, and the crystals that were collected 
by filtration were washed with diisopropyl ether to obtain 4.35 g of light yellow crystals. 
The crystals were recrystallized from ethanol to obtain light yellow prisms with a melting 
point of99-101°C. 
Elemental analysis C18H23FN6O4 
Theoretical: C 53.20; H 5.70; N 20.68 
Experimental C 53.07; H 5.68; N 20.75 
Optical Rotation [a]o^^: -106.9° (c=0.1, DMSO) 
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The compound of Reference Example 134 was obtained in the same manner as 
in Reference Example 133. 

Reference Example 1 34: (R)-5-Azidomethyl-3-[4-(benzyloxyacetylpiperazin- 1 -yl)-3- 
fluorophenyl]-2-oxooxazolidine 

Form: Colorless needles (recrystallization solvent: EtOH) 

Melting point: 101-102°C 

Elemental analysis C23H25FN6O4 

Theoretical: C 58.97; H 5.38; N 17.94 

Experimental: C 58.88; H 5.32; N 17.95 

Optical Rotation [ah^^: -89.6° (c=0.1, DMSO) 

Reference Example 1 35 (S)-5-Aminomethyl-2-oxo-3-[4-(thiomorpholin-4- 
yl)phenyl]oxazolidine 

130 mL of a colorless tetrahydrofuran solution containing 8.50 g of (R)-5-azidomethyl- 
2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine and 7.68 g of triphenylphosphine was 
stirred for 15 h at room temperature. 4.8 mL of water was added to this mixed solution, 
and the solution was stirred for 14 hours at 40°C. After chilling, water was added to 
the reaction solution and the solution was rendered acidic with 10% hydrochloric acid 
before washing with diethyl ether. The aqueous layer was rendered alkaline with 
potassium carbonate, and was extracted with a dichloromethane-methanol mixed solution. 
The extract was washed with saturated sodium chloride aqueous solution, and after drying 
on anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure 
to obtain 6.88 g of colorless crystals. The crystals were recrystallized from ethyl acetate 
to obtain colorless crystals with a melting point of 1 19.5-121 °C. 
Elemental analysis C14H19N3O2S 
Theoretical: C 57.31; H 6.53; N 14.32 
Experimental: C 57.36; H 6.45; N 14.06 
Optical Rotation [a]o^^: -35.9° (c=0.1, DMSO) 

The compounds of Reference Examples 136-163 were obtained in the same manner 
as in Reference Example 135. 
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R- 


0 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solventl 


136 


F 


Colorless crystals [AcOEt] 

mp, 100^101.5°C 

Elemental analysis C14H18FN3O2 

Theoretical C, 60.20; H, 6.50; N, 15.04 
Experimental C, 60.16; H, 6.44; N, 15.18 

Optical Rotation [a]D^*'-38.9*' (c=0.1, DMSO) 


137 


F 


Light brown crystals [iso-PrOH-iso-Pr20] 
mp, 90^92°C 

Elemental analysis C15H20FN3O2 

Theoretical C, 61.42; H, 6.87; N, 14.32 
Experimental C, 61.16; H, 6.56; N, 14.40 

Optical Rotation [a]D^**-36.r (c=0.1, DMSO) 


138 




Colorless needles [AcOEt-iso-Pr20] 

mp, 102-102.5X 

Elemental analysis C16H22FN3O3 

Theoretical C, 59.43; H, 6.86; N, 12.99 
Experimental C, 59.13; H, 6.72; N, 12.89 

Optical Rotation [a]D^°-35.0° (c=0.1, DMSO) 


139 


F 


Light brown crystals 

NMR (DMSO-d^) 6 ppra: 1.52 (2H, brs), 1.55- 
1.65 (2H, m), 1.90-2.00 (2H, m), 2.70-2.85 (3H, 
m), 2.85 (IH, dd, J=13.5, 5Hz), 3.15-3.25 (2H, 
ra), 3.27 (3H, s), 3.40-3.50 (IH, ra), 3.45 (2H, t, 
J=5Hz), 3.56 (2H, t, J=5Hz), 3.81 (IH, dd, J=9, 
6.5H2), 4.01 (IH, t, J=9Hz), 4,55-4.65 (IH, m), 
7.05 (IH, t, J=9Hz), 7.17 (IH, dd, J=9, 2.5Hz), 
/.4o (111, aa, J— ID, z.Driz) 
IRv(liq.)cm-*: 1744, 3380 
MS (m/z): 367 (M") 

Optical Rotation [a]D^°-30.1° (c=0.1, DMSO) 
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R- 


0 


Reference 
example 


R 


Form and physical properties 
TRecrystallization solvent] 


140 


F 


Colorless crystals [iso-PrOH-iso-Pr20] 
mp, SS-'Sg.S^C 

Elemental analysis C19H27FN4O4 

Theoretical C, 57.85; H, 6.90; N, 14.20 
Experimental C, 57.57; H, 7.15; N, 14.06 

Optical Rotation [a]D^**-30-0° (c=0.1, DMSO) 


141 


MeO F 


Light yellow crystals [iso-PrOH] 
rap, 134~135°C 

Elemental analysis C18H25FN4O4 

Theoretical C, 56.83; H, 6.62; N, 14.73 
Experimental C, 56.86; H, 6.74; N, 14.66 

Optical Rotation [a]D^*'-35.0° (c=0.1, DMSO) 


142 


C 


Grey-white needles 

NMR (DMSO-d^) 5 ppm: 1.58 (2H, brs), 2,27 
(2H, quin, J=7.5H2), 2,80 (IH, dd, J=13.5, 
5Hz), 2.83 (IH, dd, J=13.5, 5Hz), 3.78 (IH, dd, 
J-8.5, 6.5Hz), 3.85 (4H, td, J=7.5, 2Hz), 3.98 
(IH, t, J=8,5Hz), 4.50-4.60 (IH, m), 6.53 (IH, 
dd, J=10.5, 8.5H2), 7.11 (IH, dd, J=8.5, 2.5Hz), 
7.36(lH,dd, J=14.5, 2.5Hz) 
IRv(KBr)cm-*: 1722, 3408 
MS (m/z): 265 (M"^ 

Optical Rotation [a]D^*'-40.1'' (c=0.1, DMSO) 


143 


F 


Light brown crystals [AcOEt] 

mp, 105'-106.5°C 

Elemental analysis C14H18FN3O3 

Theoretical C, 56.94; H, 6.14; N, 14.23 
Experimental C, 56.68; H, 5.92; N, 14.00 

Optical Rotation [a]D^°-36.r (c=0.1, DMSO) 
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O 




iVClCi CliWC 

example 


R 


[Recrystallization solvent] 


144 




Brown liquid 

NMR (DMS0-d6) 5 ppm: 1.54 (2H, brs), 2.79 
(IH, dd, J=13.5, 5Hz), 2.84 (IH, dd, J=13.5, 
5Hz), 3.26 (3H, s), 3.45 (2H, t, J=4.5Hz), 3.53 
(2H, I, J=4.5Hz), 3.60-3,65 (2H, m), 3.78 (IH, 
dd, J=8.5, 6.5Hz), 3.98 (IH, t, J=8.5H2), 4.05- 
4.15 (2H, m), 4.35-4.45 (IH, m), 4.50-4.60 (IH, 
ra), 6.57 (IH, t, J-8.5HZ), 7.12 (IH, dd, J-8.5, 
2Hz), 7.38 (IH, dd, J=14.5, 2Hz) 
IR V (liq.) cm'*: 1744, 3384 
MS (m/z): 339 (M") 

Optical Rotation [a]D^°-27.9° (c=0.1, DMSO) 


145 


F 


Light yellow crystals 

NMR (DMS0-d6) 5 ppm: L89 (2H, brs), 2.22 
(3H, s), 2.46 (4H, t, J=5Hz), 2.79 (IH, dd, J-14, 
5Hz), 2.84 (IH, dd, J=14, 5Hz), 2.98 (4H, t, 
J-5Hz), 3.81 (IH, dd, J=9, 6Hz), 4.01 (IH, t, 
J=9Hz), 4.54-4.61 (IH, m), 7.03 (IH, t, 
J=8.5Hz), 7-18 (IH, dd, J=8.5, 2Hz), 7.46 (IH, 
dd, J=15.5, 2Hz) 

IR V (KBr) cm-*: 1734, 3328, 3372 
MS (m/z): 308 (M^ 

Optical Rotation [a]D^^-34.0'=* (c-0.1, DMSO) 


146 


F 


Light yellow crystals [iso-PrOH-iso-Pr20] 
mp, 98'-l00°C 

Elemental analysis C18H27FN4O2 * 2/5H2O 
Theoretical C, 60.45; H, 7.83; N, 15.67 
Experimental C, 60.62; H, 7.81; N, 15.46 

Optical Rotation [a]D^^-34.r (c=0.1, DMSO) 
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T? pfprPTiPP 

example 


R 


Form and nhvsical nronerties 
[Recrystallization solvent] 


147 




Colorless crystals 

NMR (DMSO-da) 5 ppm: 1.51 (2H, brs), 2.80 
(IH, dd, J=13.5, 5Hz), 2.85 (IH, dd, J=13.5, 
5Hz). 2.96 (4H, t, J=5Hz), 3.33 (3H, s), 3.68 
(2H, t, J=5Hz), 3.71 (4H, t, J=5Hz), 3.81 (IH, 
dd, J=9, 6.5H2), 4.02 (IH, t, J=9Hz), 4.09 (2H, 
t, J=5Hz), 4.52-4.60 (IH, in), 6.87 (IH, d, 
J=8.5Hz), 6.98 (IH, dd, J-8.5, 2.5Hz), 7.27 
(IH, d, J=2.5Hz) 
IRv(liq.) cm'*: 1748, 3496 
MS(m/2):351 (M"^ 

Optical Rotation [a]D^*'-25.0° (c=0.1, DMSO) 


148 


n-PrO 


Light brown crystals 

NMR (DMSO-d^) 6 ppm: 1,01 (3H, t, J=7.5H2), 
1.58 (2H, brs), 1.76 (2H, sex, J=7.5Hz), 2.75- 
2.90 (2H, m), 2.95 (4H, t, J=5Hz), 3.72 (4H, t, 
J=5Hz), 3.81 (IH, dd, J=9, 6.5Hz), 3.93 (2H, t, 
>7.5Hz), 4.02 (IH, t, J=9Hz), 4.53-4.60 (IH, 
m), 6.87 (IH, d, J=9Hz), 6.94 (IH, dd, J=9, 
2.5Hz), 7.29 (IH, d, J=2.5Hz) 
IRv(KBr) cm'^ 1732, 3388 
MS (m/z): 335 (M^ 

Optical Rotation [a]D^**-28.0^ (c=0.1, DMSO) 


149 




Colorless amorphous solid 
NMR (DMSO-d^) 6 ppm: 2.27 (3H, s), 2.80 
(IH, dd, J=13.5, 5Hz), 2.85 (IH, dd, J=13.5, 
5Hz), 3.07 (2H, brs), 3.82 (IH, dd, J=8.5, 6Hz), 
4.02 (IH, t, J=8.5Hz), 4.53-4.61 (IH, m), 7.18 
(2H, d, J=8.5Hz), 7.43 (2H, d, J-8.5Hz) 
IRv(KBr)cm'*: 1748, 3356 
MS (m/z): 206 (M"^ 

Optical Rotation [a]D^*'-38.r (c=0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


150 


G- 


Colorless liquid 

NMR (DMSO-dfi) 5 ppm: 1.52 (2H, brs), 2.31 
(3H, s), 2.80 (IH, dd, J-13.5, 5-5Hz), 2.86 (IH, 
dd, J=13.5, 5.5Hz), 3,83 (IH, dd, J=8.5, 6Hz), 
4.04 (IH, t, J=8.5Hz), 4.55-4.61 (IH, ra), 6.93 
(IH, d, J=8Hz), 7.25 (IH, t, J=8Hz), 7.35-7.40 
(2H,m) 

IRv(liq.)cm'^ 1748, 3392 
MS (m/z): 206 (M") 

Optical Rotation [a]o^^-36.9° (c=0.1, DMSO) 


151 


Me 


Light yellow liquid 

NMR (CDCI3) 5 ppm: 1.43 (2H, brs), 2.31 (3H, 
s), 3.00 (IH, dd, J=13.5, 6Hz), 3.11 (IH, dd, 
J=13.5, 3.5H2), 3.74 (IH, dd, J=8.5, 6Hz), 3.94 
(IH, t, J=8.5Hz), 4.70-4.80 (IH, m), 7.20-7.30 
(4H, m) 

IRv(liq.) cm"^: 1748, 3392 
MS (m/z): 206 (M"^ 

Optical Rotation [a]D^°^8-5° (c=0.5, MeOH) 


152 


Me 


Light yellow crystals 

NMR (DMSO-dfi) 5 ppm: 1.60 (2H, brs), 2.19 
(3H, s), 2.22 (3H, s), 2.80 (IH, dd, J=13.5, 
5.5Hz), 2.85 (IH, dd, J=13.5, 5.5Hz), 3.81 (IH, 
dd, J=9, 6Hz), 4.01 (IH, t, J=9Hz), 4.50-4.60 
(IH, m), 7.11 (IH, d, J=8.5Hz), 7.27 (IH, dd, 
J-8.5, 2.5Hz), 7.32 (IH, d, J=2.5Hz) 
IRv(KBr)cm-*: 1730, 3420 
MS (m/z): 220 (M"^ 

Optical Rotation [a]D^*'-37.0° (c=0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


153 




Colorless prisms [AcOEt-n-Hexane] 
mp, 8(K8PC 

Elemental analysis CnHi4N203 

Theoretical C, 59.45; H, 6.35; N, 12.61 
Experimental C, 59.49; H, 6.32; N, 12.60 

Optical Rotation [a] d^-59.0° (c=0-5, MeOH) 


154 




Colorless crystals 

NMR (DMSO-dfi) 5 ppm: 0.97 (3H, t, J-7.5 
Hz), 1.71 (2H, sex, J=7.5H2), 2.80 (IH, dd, J= 
13.5, 5H2), 2.85 (IH. dd, J=13.5, 5Hz), 3.10 
{2H, brs), 3.81 (IH, dd, J=8.5, 6.5 Hz), 3.91 
(2H, t, J=7.5 Hz), 4.01 (IH, t, J= 8.5 Hz), 4.50- 
4.60 (IH, m), 6.94 (2H, d, J=9Hz), 7.44 (2H, d, 
J-9Hz) 

IRv(KBr)cm-*: 1732, 3336 

Optical Rotation [a] d^**-37.0° (c= 0.1, DMSO) 


155 




Coloriess crystals 

NMR (DMSO-de) 5 ppm: 0.89 (3H, t, J=7.5 
Hz), 1.30 (2H, sex, J-7.5Hz), 1.54 (2H, quin, 
J=7.5 Hz), 2.55 (2H, t, J=7.5 Hz), 2.80, (IH, dd, 
J=13.5, 5Hz), 2.85 (IH, dd, J=13.5, 5Hz) 3.13 
(2H, bre) 3.83 (IH, dd, J=9, 6.5Hz), 4.03 (IH, t, 
J=9Hz), 7.18 (2H, d, J= 8.5Hz), 7.45 (2H, d, 
J=8.5Hz) 

IRv(KBr)cm-*: 1748, 3356 
MS (m/z): 248 (M^ 

Optical Rotation [a] d^-35.8° (c =0.1, DMSO) 


156 




Coloriess prisms (AcOEt] 

mp, iio-iirc 

Elemental analysis C16H16N2O3 

Theoretical C, 67.59; H, 5.67; N, 9.85 
Experimental C, 67.31; H, 5.69; N, 9.84 

Optical Rotation [a] ° (c=0,5, MeOH) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


157 




Light yellow crystals [AcOEt-n-Hexane] 
mp, 78'-79°C 

Elemental analysis C15H14FN3O3 

Theoretical C, 59.40; H, 4.65; N, 13.85 
Experimental C, 59.35; H, 4.73; N, 13.77 

Optical Rotation [a] d^^-^0.1° (c=0.1, DMSO) 


158 




Light yellow crystals 

NMR (CDCI3) 5 ppm: 1.31 (2H, brs), 2.98 (IH, 
dd, J=13.5, 4.5Hz), 3.1 1 (IH, dd, J=13.5, 
4.5Hz), 3.45 (3H, s), 3.76 (2H, t, J=4.5HzX 3.82 
(IH, dd, J=8.5, 6.5Hz), 4.00 (IH, t, J-8.5Hz), 
4.18 (2H, t, J- 4.5 Hz), 4.60-4,70 (IH, m), 7.00 
(IH, t, J= 9Hz), 7.10-7.20 (IH, m), 7.47 (IH, 
dd, J=13,3Hz) 

IR V (KBr) cm-^ 1746, 3328, 3396 
MS (m/z): 284 (M^ 

Optical Rotation [a] d^^-33.0° (c-0.1, DMSO) 


159 


F 


Colorless crystals 

NMR (DMSO-de) 5 ppm: 2.22 (6H, s), 2.63 
(2H, t, J=6Hz), 2.80 (IH, dd, J=13.5, 5Hz), 2.86 
(IH, dd, J=13.5, 5Hz), 3.19 (2H, brs), 3.82 (IH, 
dd, J=8.5, 6.5Hz), 4.02 (IH, t, J=8.5Hz), 4.10 
(2H, t, J=6Hz), 4.55-4.61 (IH, m), 7.14-7.21 
(2H, m), 7.52 (IH, dd, J=15.5, 2.5Hz) 
IRv(KBr)cm-^: 1730, 3328 
MS (m/z): 297 (M^ 

Optical Rotation [a] d^°-40.0° (c=0.1, DMSO) 
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R-N 



,NH2 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


160 


F 


Light yellow prisms [iso-PiOH-iso-Pr20] 
mp, 61^3 °C 

Elemental analysis C15H22FN3O3 

Theoretical C, 57.86; H, 7.12; N, 13.50 
Experimental C, 57.61; H, 6.78; N, 13.19 

Optical Rotation [a]D^**-33.1° (c-0.1, DMSO) 


161 


F 


Colorless amorphous solid 
NMR (DMSO-dfi) 5 ppm: 1.53 (2H, quin, 
J=7Hz), 1.55 (2H, brs), 1.72 (2H, quin, J=7Hz), 
2.12 (6H, s), 2.24 (2H, t, J=7Hz), 2.79 (IH, dd, 
J=13.5, 5Hz), 2.85 (IH, dd, J=13.5, 5Hz), 3.82 
(IH, dd, J=9, 6Hz), 4.02 (IH, t, J=9Hz), 4.03 
(2H, t, J=7Hz), 4.54-4.61 (IH, m), 7.16 (IH, t, 
J-9Hz), 7.19 (IH, dd, J=9, 2.5Hz), 7.54 (IH, dd, 
J-14, 2.5Hz) 

IR V (KBr) cm'*: 1728, 3336, 3420 
MS (m/z): 325 (M"^ 

Optical Rotation [a]D^**-24.1° (c=0.1, DMSO) 


162 


F 


Light brown liquid 

NMR (CDCI3) 6 ppm: 1.44 (2H, brs), 2.26 (6H, 
s), 2.48 (2H, t, J-7.5HZ), 2.84 (3H, s), 2.97 (IH, 
dd, J=13.5, 5Hz), 3.10 (IH, dd, J=13.5, 5Hz), 
3.22 (2H, t, J=7.5Hz), 3.81 (IH, dd, J=8.5, 
6.5Hz), 4.00 (IH, t, J=8.5H2), 4.60-4.70 (IH, 
m), 6.91 (IH, t, J=9Hz), 7.05-7.15 (IH, m), 7.38 
(IH, dd, J=14,5, 2.5Hz) 
IRv(liq.) cm'*: 1750, 3384 
MS (m/z): 310 (M^ 

Optical Rotation [a]D^°-34.8° (c=0.1, DMSO) 


163 




Colorless prisms [iso-PrOH-n-Hexane] 

rap, 81-82.5 °C 

Elemental analysis C14H18N2O2 

Theoretical C, 68.27; H, 7.37; N, 11.37 
Experimental C, 68.03; H, 7.53: N, 11.31 

Optical Rotation [a]D^°-36.0° (c=0.1, DMSO) 
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Reference Example 164: (S)-5-Aminomethyl-3-[3-fluoro-4-[4-(hydroxyacetyl)piperazin- 
1 -yl]phenyl]-2-oxooxazolidine 

300 mL of a methanol dispersion containing 5.10 g of (R)-5-azidomethyl-3-[4-[4- 
(benzyloxyacetyl)piperazin-l-yl]-3-fluorophenyl]-2-oxooxazolidine and 1.00 g of 5% 
palladium carbon and 5.00 mL of a 40% hydrogen chloride methanol solution was stirred 
for 12 hours at 60^C and a hydrogen pressure of 70 kg/cm^. After the reaction, the 
catalyst was filtered out and the solvent was evaporated off under reduced pressure. 
Water and 10% sodium hydride aqueous solution was added to the residue to render the 
solution alkaline, and the solution was then extracted with a l52-dichloromethane- 
methanol mixed solution. The extract was dried on anhydrous sodium sulfate and the 
solvent was evaporated of under reduced pressure. Isopropanol was added to the residue 
and the precipitated crystals were removed by filtration and washed with diisopropyl 
ether to obtain 2.63 g of colorless crystals. 
IR spectrum v (liq.) cm'^ 1754, 3432 
NMR spectrum (DMSO-de) 5 ppm: 

2.95-3.00 (4H, m), 3.10-3.30 (2H, m), 3.40-3.70 (4H, m), 3.87 (IH, dd, J=9, 6.5 Hz), 

4.12 (2H, s), 4.15 (IH, t, J=9 Hz), 4.52 (IH, brs), 4.85-4.95 (IH, m), 7.08 (IH, t, J=9 Hz), 

7.19 (IH, dd, J=9, 2.5 Hz), 7.48 (IH, dd, J-14.5, 2.5 Hz), 8.12 (2H, brs) 

Mass spectrum m/z: 352 (M^ 

Optical Rotation [ajo^^: -38.2° (c=0.1, DMSO) 

Reference Example 165: (R)-N-[2-Oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidin-5- 
yl]methylisothiocyanate 

0.5 mL of triethylamine and 0.2 mL of carbon disulfide were added to a mixed 
solution of 1 mL of N,N-dimethylformamide and 10 mL of benzene containing LOO g of 
(S)-5-aminomethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine, and the solution 
was stirred for 6 hours at room temperature. The reaction solution was then concentrated 
under reduced pressure, and 10 mL of dichloromethane and 0.5 mL of triethylamine were 
added to the residue. 0.35 mL of ethyl chlorocarbonate was then added to the mixed 
solution while stirring and chilling on ice, and the solution was stirred for 30 minutes at 
the same temperature. Water was added to the reaction solution, and the precipitated 
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crystals were filtered to obtain 0.98 g of colorless crystals. The crystals were 

recrystallized from a mixed solution of N,N-dimethylformaniide and water to obtain 

colorless crystals with a melting point of 194.5-195. 5°C. 

Elemental analysis C15H17N3O2S2 

Theoretical: C 53.71; H 5.1 1; N 12.53 

Experimental: C 53.53; H 5.07; N 12.54 

Optical Rotation [ajo^^: -151.8° (c=0.1, DMSO) 

The compounds of Reference Examples 166-194 were obtained in the same manner 
as in Reference Example 165. 
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R" 


0 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


166 


F 


Light yellow cylinders [CH3CN] 

mp, 135.5~136.5°C 

Elemental analysis C15H16FN3O2S2 

Theoretical C, 50.97; H, 4.56; N, 11.89 
Experimental C, 51.01; H, 4.60; N, 1 1.85 

Optical Rotation [a]D^°-151.9° (c=0.1, DMSO) 


167 


F 


Brown liquid 

NMR (CDCI3) 5 ppm: 3.06 (4H, t, J=5Hz), 3.83- 
3.86 (2H, m), 3.87 (4H, t, J=5Hz), 3.96 (IH, dd, 
J=15, 5.5Hz), 4.15 (IH, t, J=9Hz), 4.79-4.85 (IH, 
m), 6.95 (IH, t, J=9H2), 7.13 (IH, dd, J=9, 2Hz), 
7.43 (IH, dd, J-14.5, 2Hz) 
IR(liq.): 1754, 2096 
MS (m/z): 337 (IVO 
[a]D^^-139.r (c=0.08, DMSO) 


168 


F 


Colorless prisms [AcOEt-iso-Pr20] 

mp, 118.5^120°C 

Elemental analysis C17H20FN3O3S 

Theoretical C, 55.88; H, 5.52; N, 11.50 
Experimental C, 55.89; H, 5.58; N, 11.41 

Optical Rotation [a]D^^- 146.6° (c=0.1, DMSO) 


169 


F 


Colorless crystals[AcOEt-iso-Pr20] 
mp, 63~64°C 

Elemental analysis C19H24FN3O4S 

Theoretical C, 55.73; H, 5.91; N, 10.26 
Experimental C, 55.64; H, 5.99; N, 10.27 

Optical Rotation [a]D^^-130.7°C (c=0.1, DMSO) 


170 


F 


Light yellow needles [iso-PrOH] 
mp, 92.5^94°C 

Elemental analysis C20H25FN4O4S 

Theoretical C, 55.03; H, 5.77; N, 12.84 
Experimental C, 54.84; H, 5.87; N, 12.71 

Optical Rotation [a]D^°-121.8° (c=0.1, DMSO) 
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ho 


Reference 
example 


R 


Form and physical properties 
[Recrystallization solventl 


171 


F 


Light brown needles [EtOH] 
mp, 139^141°C 

Elemental analysis C17H19FN4O4S 

Theoretical C, 51.77; H, 4.86; N, 14.20 
Experimental C, 51.48; H, 5.03; N, 14.03 

Optical Rotation [a]D^^-130.5°C (c-0.1, DMSO) 


172 


MeO F 


Light yellow crystals [MeOH] 
mp, 110^112°C 

Elemental analysis Ci9H23FN404S * I/4H2O 
Theoretical C, 53.45; H, 5.55; N. 13.12 
Experimental C, 53.60; H, 5.46; N, 13.04 

Optical Rotation [a]D^'*-123.9°C (c-0.1, DMSO) 


173 


F 


Light brown liquid 

NMR (DMSO-dfi) 5 ppm: 2.28 (2H, quin, J=7.5 
Hz), 3.74 (2H, dd, J=9, 5.5 Hz), 3.87 (4H, td, 
J=7.5, 2Hz), 4.00 (IH, dd, J=15, 5Hz), 4.10 (IH, 
dd, J=15, 3.5 Hz), 4.14 (IH, t, J=9Hz), 4.85-4.95 
(IH, m), 6.54 (IH, dd, J=10, 9Hz), 7.11 (IH, dd, 
J=9, 2.5 Hz), 7.34 (IH, dd, J=14.5, 2.5Hz) 
IRv(liq.) cm-^ 1754, 2092 
MS (m/z): 307 (M"^ 

Optical Rotation [a]D^^-155.8° (c=0.1, DMSO) 


174 


F 


Brown liquid 

NMR (DMSO-d^) 5 ppm: 3.24 (3H, s), 3.60-3.70 
(2H, m), 3.75 (IH, dd, J=9, 5.5 Hz), 3.95-4.20 
(5H, m), 4.25-4.35 (IH, m), 4.85-4.95 (IH, m), 
6.59 (IH, dd, J=10.5, 8.5Hz), 7.12 (IH, dd, 

J— o.D, Z.DrlZj, f .JO \lri, QQ, j—Ih.Jj Z.DrlZj 

IRv(liq.)cm-*: 1754,2100 
MS (m/z): 337 (M^ 

Optical Rotation [a]D^°-129.3' (c=0.1, DMSO) 
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R-N 



.NCS 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


175 


F 


Colorless needles [AcOEt-iso-Pr20] 

Mp, 78.5~79.5°C 

Elemental analysis C17H20FN3O4S 

Theoretical C, 53.53; H, 5.29; N, 1 1.02 
Experimental C, 53.47; H, 5.47; N, 10.93 

uplical Kotation [ajo -14U.4 ^c— u. i, umou; 


176 


MeN^^N— ^^^^ — 
F 


Colorless prisms [THF-iso-Pr20] 

mp, 127'-127.5*C 

Elemental analysis C15H19FN4O2S 

Theoretical C, 54.84; H, 5.47; N, 15.99 
Experimental C, 54.83; H, 5.41; N, 15.84 

Optical Rotation [ajo^^- 159.0'' (c=0-l, DMSO) 


177 


n-B«^QN-^^- 


Light yellow platelets [iso-PrOH] 
mp, 101~102°C 

Elemental analysis C19H25FN4O2S 

Theoretical C, 58.14; H, 6.42; N, 14,27 
Experimental C, 58.06; H, 6.51; N, 14.16 

Optical Rotation [a]D^°-133.8° (c=0.1, DMSO) 


178 


n-PrO 


Colorless liquid 

NMR (DMSO-d^) 6 ppm: 1.01 (3H, t, J=7.5Hz), 
1.76 (2H, sex, J=7.5Hz), 2.96 (4H, t, J=5Hz), 
3.72 (4H, t, J-5Hz), 3.78 (IH, dd, J=9. 5.5Hz), 
3.93 (2H, t, J=7.5Hz), 4.02 (IH, dd, J=15.5, 
5Hz), 4.11 (IH, dd, J=15.5, 3.5Hz), 4.18 (IH, t, 
J=9H2), 4.88-4.96 (IH, m), 6.88 (IH, d, 
J=9H2), 6.94 (IH, dd, J=9, 2.5Hz), 7.25 (IH, d, 
J-2.5HZ) 

IRv(liq.) cm'': 1756, 2092 
MS (m/z): 377 (M"^ 

Optical Rotation [ajo^^- 137.1° (c=0.1, DMSO) 
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O 



NCS 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


179 


/~° 


Light yellow hquid 

NMR (DMS0-d6) 5 ppm: 2.97 (4H, t, J=5H2), 
3.33 (3H, s), 3.68 (2H, t, J-5Hz), 3.72 (4H, t, 
J=5Hz), 3.78 (IH, dd, J-9, 5,5Hz), 4.02 (IH, 
dd, J=15.5, 5Hz), 4.07-4.13 (3H, m), 4.18 (IH, 
t, J=9Hz), 4.89-4.96 (IH, m), 6.89 (IH, d, 
J=8.5Hz), 6.97 (IH, dd, J=8.5, 2.5H2), 7.25 
(IH, d, J=2.5H2) 
IRv(liq.) cm'*: 1754,2100 
MS (m/z): 393 (M"^ 

Optical Rotation [a]D^**-113.7° (c=0.1, DMSO) 


180 




Light brown liquid 

NMR (DMS0-d6) 5 ppm: 2.28 (3H, s), 3.79 
(IH, dd, J=9, 5.5Hz), 4.04 (IH, dd, J=15, 5H2), 
4.10 (IH, dd, J=15, 3H2), 4.19 (IH, t, J=9Hz), 
4.90^.96 (IH, m), 7.20 (2H, d, J-8.5Hz), 7.43 
(2H, d, J=8.5Hz) 
IRv(liq.) cm**: 1756, 2096 
MS (m/z): 248 (M"^ 

Optical Rotation [a]D^°-178.3'' (c=0.1, DMSO) 


181 


Me 


Colorless crystals [iso-Pr20] 
Mp, 54,5-55°C 

Elemental analysis C12H12N2O2S 

Theoretical C, 58.05; H, 4.87; N, 1 1.28 
Experimental C, 58.13; H, 4.99; N, 1 1.26 

Optical Rotation [a]D^°-183.2° (c=0.1, DMSO) 


182 


Q- 

Me 


Light yellow liquid 

NMR (CDCI3) 5 ppm: 2.33 (3H, s), 3.80 (IH, 

dd, J=9, 5.5Hz), 3.84 (IH, dd, J=14.5, 3.5Hz), 

4.02 (IH, dd, J=14,5, 4.5H2), 4.08 (IH, t, 

J=9Hz), 4.80-4.90 (IH, m), 7.20-7.30 (4H, m) 

IRv(liq.) cm-^ 1754,2100 

MS MS (m/z): 248 (M^ 

Optical Rotation [ajo^**- 164.4° (c=0.2, MeOH) 
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R-N I 

Fonn and physical ] 
[Recrystallization 



Reference 
example 


R 


Fonn and physical properties 

TT* ill' a' 1 J.T 

[Recrystallization solvent] 


183 




Colorless prisms [iso-PrOH] 
mp, 92^92.5°C 

Elemental analysis C13H14N2O2S 

Theoretical C, 59.52; H, 5.38; N, 10.68 
Experimental C, 59.54; H, 5.39; N, 10.65 

Optical Rotation [a Jo -1/5,1 (c=0.i, DMSO) 


184 




Colorless needles [AcOEt] 
Mp,99--100°C 

Elemental analysis C12H12N2O3S 

Theoretical C, 54.53; H, 4.58, N, 10.60 
Experimental C, 54.58; H, 4.66; N, 10.60 

Optical Rotation [ajo^^- 152.6° (c=0.5, MeOH) 






Colorless needles [iso-PrOH] 
mp, 62--63°C 

Elemental analysis C14H16N2O3S 

Theoretical C, 57.52; H, 5.52; N, 9.58 
Experimental C, 57.48; H, 5.36: N, 9.51 

Optical Rotation [ajo^**- 153.8° (c=0.1, DMSO) 


186 




Brown liquid 

NMR (DMSO-dfi) 5 ppm: 0.89 (3H, t, J=7.5Hz), 
1.30 (2H, sex, J=7.5Hz), 1.55 (2H, quin, 
J=7.5Hz), 2.56 (2H, t, J=7.5Hz), 3.79 (IH, dd, 
J=9, 6Hz), 4.03 (IH, dd, J=15.5, 5.5Hz), 4.11 
(IH, dd, J=15,5, 3.5Hz), 4,19 (IH, t, J=9Hz), 
7.20 (2H, d, J=8.5Hz), 7.44 (2H, d, J=8.5Hz) 
IRv(liq.) cm"*: 1754, 2088 
MS (m/z): 290 (M"^ 

Optical Rotation [a]D^°-163.0° (c=0.1, DMSO) 
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O 

K 



NCS 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


187 




Light yellow needles 

NMR (DMSO-d^) 5 ppra: 2.55 (3H, s), 3.89 
(IH, dd, J=9.5, 5.5H2), 4.08 (IH, dd, J=15, 
5.5H2), 4.15 (IH, dd, J=15, 3.5Hz), 4.28 (IH, t, 
J=9H2), 4.98-5.03 (IH, m), 7.70 (2H, d, 
J-9Hz), 8.00 (2H, d, J=9Hz) 
IRv(liq.) cm-*: 1748,2168 
MS (m/z): 276 (M"^ 

Optical Rotation [alo^**- 195.6° (c=0, 1 , DMSO) 


188 




Light yellow needles [AcOEt] 
mp, 156~157°C 

Elemental analysis C17H14N2O3S 

Theoretical C, 62.56, H, 4.32; N, 8.58 
Experimental C, 62.49; H, 4.52; N, 8.41 

Optical Rotation [a]D^^-138.3° (c=0.1, MeOH) 


189 


• F 


Yellow liquid 

NMR (DMSO-d^) 5 ppm: 3.86 (IH, dd, J=10, 
5.5Hz), 4.06 (IH, dd, J=15, 5Hz), 4.14 (IH, dd, 
J=15, 3Hz), 4.24 (IH, t, J=9Hz), 4.94-5.02 (IH, 
m), 7.25-7.45 (4H, m), 7.71 (IH, dd, J=13, 
2.5Hz), 8.34 (IH, dd, J=5, IHz), 8.36 (IH, d, 
J=2.5Hz) 

IRv(liq.)cm-*: 1758, 2092 
MS (m/z): 345 (M^^ 

Optical Rotation [a]D^^-104.3'=* (c=0.1, DMSO) 


190 


F 


Light yellow prisms [iso-PrOH] 

Mp, 99.5--100.5X 

Elemental analysis C15H18FN3O3S 

Theoretical C, 53.08; H, 5.35; N, 12.38 
Experimental C, 53.04; H, 5.27; N, 12,00 

Optical Rotation [a]D^**-138.5'' (c=0.1, DMSO) 
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R-N I 

Form and physical ] 
[Recrystallization 



Reference 
example 


R 


Form and physical properties 
rRecrystallization solvent] 


191 


F 


Colorless crystals [AcOEt-iso-Pr20] 
mp, 149--150X 

Elemental analysis C17H22FN3O3S 

Theoretical C, 55.57; H, 6.03; N, 11.44 
Experimental C, 55.56; H, 6.07; N, 1 1.49 

Optical Rotation [a]D^**-38.1° (c=0.1, DMSO) 


192 


F 


Yellow liquid 

NMR (DMSO-dfi) 5 ppm: 2.13 (6H, s), 2.37 

(2H, t, J=7H2), 2,79 (3H, s), 3.10-3.25 (2H, m), 

3.70-4.15 (4H, m), 4.85-4.95 (IH, m), 6.90-7.00 

(IH, m), 7.10-7.20 (IH, m), 7.35-7.45 (IH, m) 

IRv(liq.) cm-*: 1750 

MS (m/z): 352 {M^ 

^pucai Jvoiaiion [ciJd \Q—\ja, 


193 




Colorless needles [AcOEt] 

mp, 103.5-104.5 X 

Elemental analysis C14H14N2O2S 

Theoretical C, 61.29; H, 5.14; N, 10.21 
Experimental C, 61.24; H, 5.13; N, 10.20 

Optical Rotation [a]D^°-172.7° (c=0.1, DMSO) 


194 




Colorless needles [iso-PrOH] 

mp, 122.5-124 °C 

Elemental analysis C15H16N2O2S 

Theoretical C, 62.48; H, 5.59; N, 9.71 
Experimental C, 62.49; H, 5.61; N, 9.65 

Optical Rotation [ajo^^- 166.8° (c=0.1, DMSO) 
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Working Example 1: (S)-N-[2-Oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine-5- 
yljmethylthiourea 

15 mL of a 21% ammonia methanol solution was added to 15 mL of a methanol 

solution containing 0.76 g of (R)-N-[2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidin- 

5-yl]methylisothiocyanate and the solution was stirred for 19 hours at room temperature. 

The precipitated crystals were filtered and washed in sequence with water and 

diisopropyl ether to obtain 0.49 g of colorless crystals. The crystals were recrystallized 

from an N,N-dimethylformamide-water mixed solution to obtain colorless crystals with 

a melting point of 194.5'-195°C 

Elemental analysis C15H20N4O2S2 

Theoretical: C 51.11; H 5.72; N 15.90 

Experimental: C 51.06; H 5.42; N 15.74 

Optical Rotation [o]d^: -19.9° (c=0.1, DMSO) 

The compounds of Working Examples 2-34 were obtained in the same manner as 
in Working Example 1 . 
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s 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


2 


p 


Colorless needles [CH3CN] 

rap, 189.5'-190.5°C 

Elemental analysis C15H19FN4O2S2 

Theoretical C, 48.63; H, 5.17; N, 15.12 
cxpenracniai k^, 4o.0j, ri, j.iz, in, 

Optical Rotation [a]D^^-16.9° (c=0.1, DMSO) 


3 


r 


Colorless needles [MeOH] 
mp, 204--205X 

Elemental analysis C15H19FN4O3S 

Theoretical C, 50.84; H, 5.40; N, 15.81 
iixpcnmeniai v^, ju.oo, ri, j.hh, in, ij.oo 

Optical Rotation [a]D^^-19.0° (c=0.1, DMSO) 


4 


F 


Colorless crystals [EtOH] 

rap, 169^1 70,5°C 

Elemental analysis C17H23FN4O3S 

Theoretical C, 53.39; H, 6.06; N, 14.65 
Exneriraental C 53 33* H 6 20- N 14 62 

Optical Rotation [a]D^'*-16.9'' (c=0.1, DMSO) 


5 


F 


Light brown crystals [AcOEt] 

rap, 153.5--154.5°C 

Elemental analysis C19H27FN4O4S 

Theoretical C, 53.51; H, 6.38; N, 13.14 
Experimental C, 53.32; H, 6.52; N, 13.06 

Optical Rotation [a]D^°-17.8^ (c=0.1, DMSO) 


6 


F 


Light yellow crystals [iso-PrOH] 

rap, i7a-i7rc 

Elemental analysis C20H28FN5O4S 

Theoretical C, 52.97; H, 6.22; N, 15.44 
Experimental C, 52.98; H, 6.31; N, 15.43 

Optical Rotation [a]D^^-12.0'=* (c=0.1, DMSO) 
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s 



iveicrencc 
example 


R 


[Recrystallization solvent] 


7 




Light brown crystals [CH3CN] 
mp, 199--201°C 

Elemental analysis C17H22FN5O4S 

Theoretical C, 49.62; H, 5.39; N, 17.02 
Fxneriniental C 49 50* H 5 66* N 16 94 

Optical Rotation [a]D^*'-16.1° (c=0.1, DMSO) 


8 


MeO F 


Colorless prisms [EtOH] 
mp, 97~99X 

Elemental analysis C19H26FN5O4S • I/4H2O 
Theoretical C, 51.40; H, 6.02; N, 15.77 
Exnerimental C 51 19- H 6 15- N 15 82 

Optical Rotation [a]D^"-20.1° (c-0.1, DMSO) 


9 


e 
r 


Colorless needles [AcOEt] 
mp, 141~143°C 

Elemental analysis C14H17FN4O2S • 3/4H2O 
Theoretical C, 49.77; H, 5.52; N, 16.58 
Experimental C, 50.01; H, 5.43; N, 16.34 

Optical Rotation [a]D^^-15.4° (c=0.1, DMSO) 


10 


F 


Light brown needles [AcOEt] 

mp, 133~134.5°C 

Elemental analysis C15H19FN4O3S 

Theoretical C, 50.84; H, 5.40; N, 15.81 
Experimental C, 50.87; H, 5.53; N, 15,55 

Optical Rotation [a]D^'^-15.0° (c-0.1, DMSO) 


11 


F 


Colorless needles [iso-PrOH] 
mp, 112~114°C 

Elemental analysis C17H23FN4O4S • IMHjO 
Theoretical C, 50.67; H, 5.88; N, 13.90 
Experimental C, 50.69; H, 5.77; N, 13.93 

Optical Rotation [a]D^^-15.0° (c-0.1, DMSO) 
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s 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


12 


r 


Light brown prisms [DMF-H2O] 
mp,214~216°C 

Elemental analysis C16H22FN5O2S 

Theoretical C, 52.30; H, 6.03; N, 19.06 
Lxpenmental C, 52.21; H, 6.01; N, 18. o2 

Optical Rotation [a]D^'*-26.9'' (c=0.1, DMSO) 


13 


F 


Light yellow crystals [iso-PrOH] 

mp, nT^-ns^c 

Elemental analysis C19H28FN5O2S 

Theoretical C, 55.72; H, 6.89; N, 17.10 
Expenmental C, 55.60; H, 6.96; N, 17.02 

Optical Rotation [a]D^'*-19.0° (c=0.1, DMSO) 


14 


O-Q- 

n*rio 


Colorless needles [AcOEt] 

mp, 168,5~170°C 

Elemental analysis C18H26N4O4S 

Theoretical C, 54.80; H, 6.64; N, 14.20 
xLApcnmcniai i^, j't.yu, ri, o.jO, in, ih.ud 

Optical Rotation [a]D^"-18.0° (c^O.l, DMSO) 


15 


/— o 

MeCW 


Colorless needles [EtOH] 

mp, 159.5~160.5°C 

Elemental analysis C18H26N4O5S 

Theoretical C, 52.67; H, 6.38; N, 13.65 
Experimental C, 52.41; H, 6.50; N, 13.54 

Optical Rotation [a]D^°-10.0° (c=0.1, DMSO) 


16 




Colorless needles [MeOH] 
mp, 140--14rC 

Elemental analysis C12H15N3O2S 

Theoretical C, 54.32; H, 5.70; N, 15.84 
Experimental C, 54.25; H, 5.64; N, 15.70 

Optical Rotation [a]D^°-12.0° (c=0.1, DMSO) 



91 



wo 99/12914 



PCT/JP98/04074 



0 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


17 


Me 


Colorless prisms [MeOH] 

mp, 137.5'-138.5°C 

Elemental analysis C12H15N3O2S 

Theoretical C, 54.32; H, 5.70; N, 15.84 
Experimental C, 54.21; H, 5.75; N, 15.71 

Optical Rotation [a]D^'^-19.9° (c=0.1, DMSO) 


18 


Ma 

me 


Colorless amorphous solid 
NMR (CDCI3) 6 ppra: 2.19 (3H, s), 3.70-3.80 
(IH, m), 3.91 (IH, t, J=9Hz), 4.05-4.15 (IH, 
m), 4.50^.60 (IH, m), 4.90-5.00 (IH, m), 6.09 
(2H, brs), 7.10-7.30 (4H, m), 7.91 (IH, brs) 
ir\. V ^iiq.j cm , i/jo 

Optical Rotation [alo^'^-S.S^ (c=0.5, MeOH) 


19 




Light brown prisms [MeOH] 

mp, 152-1 52.5°C 

Elemental analysis C13H17N3O2S 

Theoretical C, 55.89; H, 6.13; N, 15.04 
Experimental C, 55.78; H, 5.97; N, 14.82 

Optical Rotation [a]D^^-8.0° (c=0.1, DMSO) 


20 




Colorless prisms [MeOH] 
mp, 152'-153°C 

Elemental analysis C12H15N3O3S 

Theoretical C, 51.23; H, 5.37; N, 14.94 
Experimental C, 51.21; H, 5.35; N, 14.92 

Optical Rotation [a]D^°-17.4° (c=0.5, DMSO) 
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S 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


21 




Colorless needles [AcOEt] 
mp, 158~160°C 

Elemental analysis C14H19N3O3S 

Theoretical C, 54.35; H, 6.19; N, 13.58 
CrXpenmenxai v^, Dn.zy, ri, o.jy, in, ij.oi 

Optical Rotation [a]D^°-20.0° (c=0.1, DMSO) 


22 




Colorless crystals [EtOH] 
mp, 156--158°C 

Elemental analysis C15H21N3O2S 

Theoretical C, 58.61; H, 6.89; N, 13.67 
cxpenraeniai Dis.oo, ri, o./o, in, 13.0/ 

Optical Rotation [a]D^^-17.9° (c=0.1, DMSO) 


23 




Colorless crystals [DMF-HjO] 

mp, 193.5--194.5''C 

Elemental analysis C13H15N3O3S 

Theoretical C, 53.23; H, 5.15; N, 14.32 

Optical Rotation [a]D^**-20.0° (c=0.1, DMSO) 


24 




Colorless prisms [MeOH] 
mp, 1 73^-1 74°C 

Elemental analysis Ci7HnN303S 

Theoretical C, 59.46; H, 4.99; N, 12.24 
Experimental C, 59.30; H, 5.12; N, 12.03 

Optical Rotation [a]D^°-9.0° (c=0.2, DMSO) 


25 


F 


Colorless crystals [AcOEt] 

mp, 153.5-155°C 

Elemental analysis C16H15FN4O3S 

Theoretical C, 53.03; H, 4.17; N, 15.46 
Experimental C, 53.32; H, 4,24; N, 15,38 

Optical Rotation [a]D^''-27.0° (c-0.1, DMSO) 
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0 



Reference 
example 


R 


FUiiii d.nu piiyoiLai prupciiica 
[Recrystallization solvent] 


26 


F 


Light yellow prisms [MeOH] 
rap, 159-'160°C 

Elemental analysis C15H21FN4O3S 

Theoretical C, 50.55; H, 5.94; N, 15.72 
Experimental C, 50.46; H, 5.61; N, 15.33 

Optical Rotation [a]D^'*-14.0° (c=0.1, DMSO) 


27 


F 


Light brown crystals [MeOH] (Fumarate) 
rap, 148.5'-150°C 

Elemental analysis CnH25FN403S • C4H4O4 
Theoretical C, 50.39; H, 5.84; N, 11.19 
Experiraental C, 50.23; H, 5.76; N, 11.19 

Optical Rotation [a]D^**-21.4° (c=0.075, DMSO) 


28 


F 


Light brown liquid 

NMR (CDCI3) 5 ppm: 2.26 (6H, s), 2.49 (2H, t, 
J=7.5Hz), 2.85 (3H, s), 3.23 (2H, t, J=7.5Hz), 
3.85-3.95 (IH, m), 4.02 (IH, t, J=9Hz), 4.05-4.15 
(IH, m), 4.30-4.40 (IH, m), 4.85-4.95 (IH, m), 
6.18 (2H,brs), 6.87 (IH, t, J=9Hz), 7.00 (IH, dd, 
J=9, 2.5Hz), 7.27 (IH, dd, J=14.5, 2.5Hz), 7.55 
(lH,brs) 

IRv(liq.) cm"': 1750,3308 

Optical Rotation [a]D^'*-19.2° (c=0.078, DMSO) 


29 




Colorless needles [CH3CN] 

rap, 144~145.5°C 

Elemental analysis C14H17N3O2S 

Theoretical C, 57.71; H, 5.88; N, 14.42 
Experimental C, 57.51, H, 5.69; N, 14,42 

Optical Rotation [a]D^°-18.r (c=0.1, DMSO) 


30 




Colorless needles [iso-PrOH-iso-Pr20] 
rap, 123~125°C 

Elemental analysis C15H19N3O2S 
* Theoretical C, 58.99; H, 6.27; N, 13.76 

Experimental C, 58.96; H, 6.37; N, 13.65 
Optical Rotation [a]D^^-20.1° (c=0.1, DMSO) 
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Reference 
example 


R 


Fonn and physical properties 
[Recrystallization solvent] 


31 


F 


Colorless needles [CH3CN] 
mp, ISS'-lSe^C 

Elemental analysis C17H23FN4O2S2 

Theoretical C, 51.24; H, 5.82; N, 14.06 
Experimental C, 51.22; H, 6.00; N, 14.18 

Optical Rotation [a]D^*'-17.0^ (c=0.1, DMSO) 


32 


F 


Colorless crystals [AcOEt] 
mp, 166-167°C 

Elemental analysis C17H23FN4O3S 

Theoretical C, 53.39; H, 6.06; N, 14.65 
Experimental C, 53.32; H, 6.03; N, 14.54 

Optical Rotation [a]D^*'-28.0° (c=0.1, DMSO) 
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s 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


33 


F 


Colorless crystals [EtOH] 
mp, 145-147°C 

Elemental analysis C17H23FN4O2S2 

Theoretical C, 51.24; H, 5.82; N, 14.06 
Experimental C, 51.12; H, 5.67; N, 13.89 

Optical Rotation [a]D^"-23.1^ (c=0.1, DMSO) 


34 


F 


Colorless scales [CH3CN] 

mp, 175.5--177.5°C 

Elemental analysis C17H23FN4O3S 

Theoretical C, 53.39; H, 6.06; N, 14.65 
Experimental C, 53.34; H, 5.94; N, 14.58 

Optical Rotation [a]u^-24,0° (c=0.1, DMSO) 
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Working Example 35: (S)-N-[3-[3-fluoro^-(2-methoxyethoxy)phenyl]-2-oxooxazolidme-5- 
yljmethylthiourea 

0.65 mL of carbon disulfide was added to 15 mL of a toluene solution containing 
1.50 g of (S)-5-aminomethyl-3-[3-fluoro-4-(2-methoxyethoxy)phenyl]-2-oxooxazolidine 
and 0.75 mL of triethylamine while stirring and chilling on ice, and the solution was 
stirred for 3 h while chilling on ice. 0.55 mL of ethyl chlorocarbonate was added to this 
mixture, and the solution was stirred for 1.5 hours at the same temperature. Water and 
10% sodium hydroxide aqueous solution were added to the reaction solution to render it 
alkaline, and extraction was performed with ethyl acetate. The extract was washed with 
saturated sodium chloride aqueous solution, and after drying on anhydrous sodium 
sulfate, the solvent was evaporated off under reduced pressure. The residue was then 
washed with diisopropyl ether to obtain 1.45 g of (R)-N-[3-[3-fluoro-4-(2- 
methoxyethoxy)phenyl]-2-oxooxazolidin-5-yl]methylisothiocyanate as colorless crystals. 

42 mL of 16.7% anraionia methanol solution was then added to 14 mL of 
a methanol solution containing 1.40 g of the resulting colorless crystals while stirring and 
chilling on ice, and the solution was stirred for 45 h while chilling on ice. The solvent 
was then evaporated off under reduced pressure, water and 10% sodium hydroxide 
aqueous solution were added to the residue to render it alkaline, and extraction was 
performed with ethyl acetate. The extract was then washed with water, and after drying 
on sodium sulfate, the solvent was evaporated off under reduced pressure. The residue 
was then purified by column chromatography (alumina, ethyl acetate:n-hexane:methanol 
= 30:1:1) to obtain 0.52 g of colorless crystals. The crystals were recrystallized from 
tetrahydrofixran to obtain colorless crystals with a melting point of 137-139°C. 
Elemental analysis: C14H18FN3O4S 
Theoretical: C 48.97; H 5.28; N 12.24 
Experimental: C 49.20; H 5.13; N 1 1.97 
Optical Rotation [0]^^: -21.0° (c=0.1, DMSO) 

The compound of Working Example 36 was obtained in the same manner as 
in Working Example 35. 
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Working Example 36: (S)-N-[3-[4-(3-climethylaminopropoxy)-3-fluorophenyl]-2- 

oxooxazolidin-5-yl]methylthiourea flimarate 

Form: Colorless crystals (recrystallization solvent: MeOH) 

Melting point: 149-^1 50°C 

Elemental analysis: Ci6H23FN403S'C4H404 

Theoretical: C 49.37; H 5.59; N 11.52 

Experimental: C 49.47; H 5.70; N 1 1.27 

Optical Rotation [a]D^: -12.0° (c=0.1, DMSO) 

Working Example 37: (S)-N-Benzoyl-N'-[3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2- 
oxooxazolidine-5-yl]methylthiourea 

1.20 mL of benzoylisothiocyanate was added to 50 mL of an acetone solution 
containing 2.44 g of (S)-5-aminomethyl-3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2- 
oxooxazolidine, and the solution was stirred for 2 hours at room temperature. The 
reaction solution was concentrated under reduced pressure, and the residue was washed 
with diethyl ether to obtain 2.16 g of light brown crystals. The crystals were 
recrystallized from acetonitrile to obtain light yellow crystals with a melting point of 
194^195°C. 

Elemental analysis: C22H23FN4O3S2 
Theoretical: C 55.68; H 4.88; N 11.81 
Experimental: C 55.52; H 4.91; N 1 1.79 
Optical Rotation [0]^^: -35.9° (c=0.1, DMSO) 

The compounds of Working Examples 38-40 were obtained in the same manner as 
in Working Example 37. 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


38 




Light brown crystals [CH3CN] 
mp, 163~164X 

Elemental analysis C23H25FN4O3S 

Theoretical C, 60.51; H, 5,52; N, 12.27 
Experimental C, 60.34; H, 5.59; N, 12.22 

Optical Rotation [a]D^°-39.1° (c=0.1, DMSO) 


39 


F 


Light brown crystals [CH3CN] 

mp, 202.5~203.5°C 

Elemental analysis C22H23FN4O3S 

Theoretical C, 59.71; H, 5.24; N, 12.66 
Experimental C, 59,70; H, 5.27; N, 12.71 

Optical Rotation [a]D^**-36.0° (c=0.1, DMSO) 


40 


o- 


Colorless crystals [AcOEt] 
mp, 141^142^ 

Elemental analysis C18H17N3O3S 

Theoretical C, 60.83; H, 4.82; N, 11.82 
Experimental C, 60.72; H, 4.75; N, 11.80 

Optical Rotation [a]D^^-46.9° (c=0.1, DMSO) 
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Working Exan^le 41: (S)-N-[3-[3-Fluoro-4-(thiomorpholin-4-yl)phenyl]-2K)xooxazolid^ 
yljmethylthiourea 

30 mL of a methanol solution containing 1.89 g of (S)-N-benzoyl-N'-[3-[3-fluoro-4- 
(thiomorpholin-4-yl)phenyl]-2-oxooxazolidine-5-yl]methylthiourea and 1.4 mL of 2 N 
sodium hydroxide aqueous solution was stirred for 1.5 hours at 50°C. After cooling, 
water was added to the reaction solution and extraction was performed with 
dichloromethane. The extract was washed with saturated sodium chloride aqueous 
solution, and after drying on anhydrous sodium sulfate, the solvent was evaporated off 
under reduced pressure, and the solvent was washed with diisopropyl ether to obtain 
1.17 g of Ught yellow crystals. Colorless needles were obtained by recrystallization from 
acetonitrile. The product corresponded to the compound obtained in Working Example 2. 

The compound of Working Examples 42-44 was obtained in the same manner as 
in Working Example 41 . 
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R-N 1 H 

T 
s 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


42 




Colorless crystals [AcOEt] 

mp, 162~163.5°C 

Elemental analysis CnHi3N302S 

Theoretical C, 52.57; H, 5.21; N, 16.72 
Experimental C, 52.54; H, 5.05; N, 16.57 

Optical Rotation [a]o^-\6,V (c=0.1, DMSO) 


43 


F 


Light brown crystals [CH3CN] 

mp, 172~172.5X 

Elemental analysis C15H19FN4O2S 

Theoretical C, 53.24; H, 5.66; N, 16.56 
Experimental C, 53.38; H, 5.75; N, 16.37 

Optical Rotation [a]D^**-11.0° (c^O.l, DMSO) 


44 


F 


Colorless crystals [CH3CN] 
mp, 165~166°C 

Elemental analysis C16H21FN4O2S 

Theoretical C, 54.53; H, 6.01; N, 15,90 
Experimental C, 54.32; H, 6.04; N, 15.64 

Optical Rotation [a]D^^-18.0° (c=0.1, DMSO) 
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Working Example 45: (S)-N-Methyl-N'-[2-oxo-3-[4-(thiomorpholin-4- 
yl)phenyl]oxazolidine-5-yl]methylthiourea 

0.30 mL of methylisothiocyanate was added to 5 mL of dichloromethane containing 
0.50 g of (S)-5-aniinomethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine and 
0.55 mL of triethylamine while stirring and chilling on ice, and the solution was stirred 
for 6 hours at room temperature. Water was added to the reaction solution, and 
extraction was performed with dichloromethane. The extract was washed with saturated 
sodium chloride aqueous solution and dried on anhydrous sodium sulfate, before 
evaporating off the solvent under reduced pressure. The residue was then purified by 
column chromatography (silica gel, dichloromethane:methanol = 50:1) to obtain 0.50 g of 
colorless crystals. The crystals were recrystallized from ethyl acetate to obtain colorless 
crystals with a melting point of 181~182°C. 
Elemental analysis: C16H22N4O2S2 
Theoretical: C 52.43; H 6.05; N 15.29 
Experimental: C 52.17; H 5.97; N 15.07 
Optical Rotation [0]^^: -19.1° (c=0.1, DMSO) 

The compounds of Working Examples 46-78 were obtained in the same manner as 
in Working Example 45. 
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Reference 
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R 


Form and physical properties 
[Recrystallization solvent] 


46 


F 


Colorless cylinders [CH3CN] 

mp, 167.5'-170°C 

Elemental analysis C16H21FN4O2S2 

Theoretical C, 49.98; H, 5.51; N, 14.57 
Experimental C, 49.74; H, 5.32; N, 14.47 

Optical Rotation [a]D^^-21.0° (c=0.1, DMSO) 


47 


/ 

F 


Colorless needles [MeOH] 

mp, 162~162.5X 

Elemental analysis C16H21FN4O3S 

Theoretical C, 52.16; H, 5.75; N, 15.21 

Experimental C, 52.21; H, 5.59; N, 15.17 
Optical Rotation [a]D^*^-20.9° (c=0,l, DMSO) 


48 




Light brown crystals [CH3CN] 

mp, 182.5~183.5X 

Elemental analysis C16H21FN4O2S 

Theoretical C, 54.53; H, 6.01; N, 15.90 
Experimental C, 54.50; H, 6.05; N, 16.08 

Optical Rotation [a]D^^-19.9° (c=0.1, DMSO) 


49 


o-p- 


Light yellow prisms [EtOH] 

mp, 134~134.5X 

Elemental analysis C17H23FN4O2S 

Theoretical C, 55.72; H, 6.33; N, 15.29 
Experimental C, 55.70; H, 6.40; N, 15.25 

Optical Rotation [a]D^°-24.0° (c=0.1, DMSO) 


50 


F 


Colorless needles [AcOEt] 

mp, 158.5~159.5X 

Elemental analysis C18H25FN4O3S 

Theoretical C, 54.53; H, 6.36; N, 14.13 
Experimental C, 54.50; H, 6.41; N, 14.01 

Optical Rotation [a]D^*^-16.9° (c=0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


51 




Colorless needles [AcOEt] 
rap, 139~140°C 

Elemental analysis C20H29FN4O4S 

Theoretical C, 54.53; H, 6.64; N, 12.72 
Experimental C, 54.26; H, 6.78; N, 12.56 

Optical Rotation [a]D^°-19.0° (c-0,1, DMSO) 


52 


F 


Colorless needles [iso-PrOH] 
mp, 135~137°C 

Elemental analysis C21H30FN5O4S 

Theoretical C, 53.95; H, 6.47; N, 14.98 
Experimental C, 53.73; H, 6.56; N, 14.86 

Optical Rotation [a]D^^-16.0° (c=0.1, DMSO) 


53 


F 


Colorless crystals [AcOEt-Et20] 
mp, 123~124°C 

Elemental analysis C24H28FN5O4S 

Theoretical C, 57.47; H, 5,63; N, 13.96 
Experimental C, 57.51; H, 5.67; N, 13.98 

Optical Rotation [a]D^°-22.0'' (c=0.1, DMSO) 


54 


F 


Colorless needles [AcOEt] 

mp, 163.5~165.5°C 

Elemental analysis C15H19FN4O2S 

Theoretical C, 53.24; H, 5.66; N, 16.56 
Experimental C, 53.36; H, 5.72; N, 16.22 

Optical Rotation [a]D^^-17.0° (c=0.1, DMSO) 


55 




Light brown crystals [iso-PrOH] 
rap, 137~139°C 

Elemental analysis C16H21FN4O3S 

Theoretical C, 52.16; H, 5.75; N, 15.21 
Experimental C, 52.13; H, 5.59; N, 14.93 

Optical Rotation [a]D^^-18-l° (c=0.1, DMSO) 
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Form and physical properties 
[Recrystallization solvent] 


56 




Light yellow liquid 

NMR Spectrum (DMSO-d^) 5 ppm: 2.84 (3H, 
brs), 3.26 (3H, s), 3.45 (2H, t, J=5Hz), 3.53 
(2H, t, J=5Hz), 3.60-3.70 (2H, m), 3.75-3.85 
(3H, m), 4.05 (IH, t, J=9H2), 4.05-4.15 (2H, 
m), 4.35^.45 (IH, m), 4.75-4.85 (IH, m), 6.50- 
6.60 (IH, m), 7.10 (IH, dd, J=9, 2.5Hz), 7.37 
(IH, dd, J-14.5, 2.5Hz), 7.52 (IH, brs), 7.64 
(IH, t, J=5.5Hz) 

Optical Rotation [a]D^**-20.4° (c=0.1, DMSO) 


57 




Colorless needles [AcOEt] 

mp, 153~154.5X 

Elemental analysis C17H24FN5O2S 

Theoretical C, 53.53; H, 6.34; N, 18.36 
Exoerimental C 53 50* H 6 43* N 18 32 

Optical Rotation [a]D^^-25.r (c=0.1, DMSO) 


58 


n-PfO 


Light brown needles [iso-PrOH] 

mp, 145~146.5X 

Elemental analysis C19H28N4O4S 

Theoretical C, 55.86; H, 6.91; N, 13.71 
Experimental C, 55.85; H, 6.83; N, 13.53 

Optical Rotation [a]D^°-15.0° (c-0.1, DMSO) 


59 




Colorless crystals [iso-PrOH] 

mp, 130.5^132.5°C 

Elemental analysis C19H28N4O5S 

Theoretical C, 53.76; H, 6.65; N, 13.20 
Experimental C, 53.56; H, 6,83; N, 13,16 

Optical Rotation [a]o^Ul.\° (c=0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


60 




Colorless needles [THF-iso-Pr20] 

mp, 119.5--121X 

Elemental analysis C12H15N3O2S 

Theoretical C, 54.32; H, 5.70; N, 15.84 
Experimental C, 54.21; H, 5,57; N, 15.56 

Optical Rotation [a]D^**-24.0° (c=0.1, DMSO) 


61 




Colorless needles [AcOEt] 

mp, 140.5'^142°C 

Elemental analysis C13H17N3O2S 

Theoretical C, 55.89; H, 6.13; N, 15.04 
Experimental C, 55.87; H, 6.03; N, 14.88 

Optical Rotation [a]D^*'-17.0° (c=0.1, DMSO) 


62 


Me 


Colorless needles [AcOEt] 

rap, 126,5'-127X 

Elemental analysis Ci3HnN302S 

Theoretical C, 55.89; H, 6.13; N, 15.04 
Experimental C, 55.89; H, 6.18; N, 14.97 

Optical Rotation [a]D^^-26.1° (c=0.1, DMSO) 


63 


Me 


Colorless amorphous solid NMR Spectrum 
(DMSO-d6) 6 ppm: 2.21 (3H, s), 2.87 (3H, s), 
3.70-3.83 (2H, m), 3.85-3.95 (IH, m), 3.99 (IH, 
t, J=8.5Hz), 4.84-4.91 (IH, m), 7.20-7,30 (4H, 
ra), 7.55 (IH, brs), 7.70 (IH, t, J=5.5Hz) 
IRv(liq.)cm-*: 1736 
MS (m/z): 279 (M"^ 

Optical Rotation [a]D^°-14.5° (c=0.2, MeOH) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


64 


Me 


Colorless prisms [AcOEt] 
mp, 154~155°C 

Elemental analysis C14H19N3O2S 

Theoretical C, 57.31; H, 6.53; N, 14.32 
Expenmental C, 57.15; H, 6.35; N, 14.11 

Optical Rotation [a]D^°-23.9° (c-0.1, DMSO) 


65 




Colorless prisms [AcOEt] 
mp, 114~115°C 

Elemental analysis C13H17N3O3S 

Theoretical C, 52.86; H, 5.80; N, 14.23 

FYnprimental r S7 Q^- H ^ 69* N 14 17 

Optical Rotation [a]D^°-24.3° (c=0.5, MeOH) 


66 




Colorless prisms [AcOEt] 

mp, 134.5--136,5°C 

Elemental analysis C15H21N3O3S 

Theoretical C, 55.71; H, 6.54; N, 12.99 
Experimental C, 55.47; H, 6.72; N, 12.83 

Optical Rotation [a]D^**-22.0° (c=0.1, DMSO) 


67 




Coloriess Crystals [iso-PrOH] 
mp, 11(K112°C 

Elemental analysis C16H23N3O2S 

Theoretical C, 59,78; H, 7.21; N, 13.07 
Experimental C, 59.85; H, 7.19; N, 13.04 

Optical Rotation [a]D^'^-19,l° (c=0.1, DMSO) 
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Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


68 




Light yellow prisms [AcOEt] 

mp, 157.5'-158.5X 

Elemental analysis C14H17N3O3S 

Theoretical C, 54.71; H, 5.57; N, 13.67 
Experimental C, 54.94; H, 5.52; N, 13.62 

Optical Rotation [a]D^'*-28.9° (c=0.1, DMSO) 


69 




Colorless amorphous solid 

NMR Spectrum (DMSO-dfi) 5 ppm: 

2.84 (3H, s), 3.80-3.90 (3H, m), 4.12 (IH, t, 

J=9Hz), 4.80-4.90 (IH, ra), 6.98 (2H, d, 

J=7.5H2), 7.06 (2H, d, J=9Hz), 7.1 1 (IH, t, 

J=7.5Hz), 7.36 (IH, d, J=7.5Hz), 7,38 (IH, d, 

J=7.5Hz), 7.53 (IH, brs), 7.55 (2H, d, J=9Hz), 

7.67 (IH, brs) 

iiv V ^^jsjjr.^ cm . 1 / JO 

Optical Rotation [a]D^**-17.0'' (c=0.2, DMSO) 


70 


o-p- 

F 


Colorless needles [AcOEt] 
mp, 153--154''C 

Elemental analysis Ci7HnFN403S 

Theoretical C, 54.25; H, 4.55; N, 14.88 
Experimental C, 54.34; H, 4,58; N, 14.58 

Optical Rotation [a]D^^-21.0° (c=0,l, DMSO) 


71 


F 


Colorless crystals [AcOEt] 

mp, 124.5~125,5°C 

Elemental analysis C15H20FN3O4S 

Theoretical C, 50,41; H, 5,64; N, 1 1.76 
Experimental C, 50.23; H, 5.77; N, 1 1.69 

Optical Rotation [a]D^°-18.9° (c=0.1, DMSO) 



108 



wo 99/12914 



PCT/JP98/04074 



O 

R-M. Y H 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


72 


F 


Colorless crystals [AcOEt-EtiO] 

mp, ll2~n3.5X 

Elemental analysis C16H23FN4O3S 

Theoretical C, 51.88; H, 6.26; N, 15.12 
Experimental C, 51.70; H, 6.20; N, 14.84 

Optical Rotation [a]D^*'-22.0° (c=0.1, DMSO) 


73 


F 


Colorless crystals [AcOEt-iso-Pr20] 

mp, 70^7/ 

Elemental analysis C17H25FN4O3S 

Theoretical C, 53.11; H, 6.55; N, 14.57 
Experimental C, 52.92; H, 6.41; N, 14.45 

Optical Rotation [a]D^*'-20.0° (c=0.l, DMSO) 


74 


F 


Yellow liquid 

NMR Snectmm fDMSO-dc'i S nnm* 2 1 8 (ftU 
s), 2.44 (2H, t, J=6.5Hz), 2.79 (3H, s), 2.85 (3H, 
s), 3.18 (2H, t, J=6.5Hz), 3.75-3.85 (3H, m), 
4.07 (IH, t, J=9Hz), 4.80-4.88 (IH, m), 6.99 
(IH, t, J=9H2), 7.14 (IH, dd, J=9, 2.5H2), 7.41 
(IH, dd, J=15.5, 2.5H2), 7.52 (IH, brs), 7.65 
(lH,t, J=5.5Hz) 
IRv(liq.)cm-*: 1750, 3292 
Optical Rotation [a]D^**-45.7° (c=0,l, DMSO) 


75 




Colorless needles [AcOEt] 

mp, 149.5--151°C 

Elemental analysis Ci5Hi9N302S 

Theoretical C, 58.99; H, 6.27; N, 13.76 
Experimental C, 59.05; H, 6.21; N, 13.71 

Optical Rotation [a]D^^-26.0° (c=0.1, DMSO) 
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n 
s 



Reference 
example 


R 


Form and physical properties 
[Recrystallization solvent] 


76 




Colorless needles [AcOEt] 

mp, 1 55.5-1 60X 

Elemental analysis C16H21N3O2S 

Theoretical C, 60.16; H, 6.63; N, 13.16 
Experimental C, 60.01; H, 6.84; N, 13.03 

Optical Rotation [a]D^°-23.r (c=0.1, DMSO) 


11 




Colorless needles [EtOH] 

mp, 188.5~190.5°C 

Elemental analysis C18H24FN5O4S 

Theoretical C, 50.81; H, 5,69; N, 16.46 
Experimental C, 50.70; H, 5.81; N, 16.35 

Optical Rotation [a]D^**-l 1.9° (c=0.1, DMSO) 


78 




Light yellow crystals [AcOEt] 
mp, 153~155°C 

Elemental analysis C20H28FN5O4S 

Theoretical C, 52.97; H, 6.22; N, 15.44 
Experimental C, 52.75; H, 6.07; N, 15.35 

Optical Rotation [a]D^**-l3.0° (c=0.l, DMSO) 
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Working Example 79: S-N-[3-[3-Fluoro-4-(piperazm-l-yl)phenyl]-2-oxooxazolidin-5- 
yl]methyl-N'-methylthiourea 

40 mL of 25% hydrogen bromide-acetic acid solution containing 8.30 g of (S)-N-[3- 
[4-(4-benzyloxycarbonylpiperazin-l-yl)-3-fluorophenyl]-2-oxooxazolidin-5-yl]methyl- 
N'-methylthiourea was stirred for 30 minutes at 50°C The reaction solution was then 
concentrated under reduced pressure and the residue was dissolved in dichloromethane 
before extraction with water. The aqueous layer was then rendered alkaline with 10% 
sodium hydroxide aqueous solution before extraction with dichloromethane. The extract 
was washed with saturated sodium chloride aqueous solution, and after drying on 
anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure. The 
residue was then purified by colunrn chromatography (alumina, 
dichloromethane:methanol = 30:1), and the resulting crystals were recrystallized form 
acetonitrile to obtain 0.50 g of colorless crystals with a melting point of 172.5--'174°C. 
Elemental analysis: C16H22FN5O2S 
Theoretical: C 52.30; H 6.03; N 19.06 
Experimental: C 52.04; H 5.77; N 18.76 
Optical Rotation [a]o^^: -26.1° (c=0.1, DMSO) 

Working Example 80: (S)-N-[3-[4-(4-Benzyloxyacetylpiperazin-l-yl)-3-fluorophenyl]- 
2-oxooxazolidin-5-yl]methyl-N'-methylthiourea 

0.53 mL of benzyloxyacetyl chloride was added dropwise to 50 mL of 
a dichloromethane solution containing 0.95 g of (S)-N-[3-[3-fluoro-4-(piperazin-l- 
yl)phenyl]-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea and 0.80 mL of triethylamine 
while stirring and chilling on ice, and the solution was stirred for 15 minutes while 
chilling on ice. Water was added to the reaction solution, and extraction was performed 
with dichloromethane. The extract was washed with saturated sodium chloride aqueous 
solution, and after drying on anhydrous sodium sulfate, the solvent was evaporated off 
under reduced pressure. The residue was purified by column chromatography (silica gel, 
dichloromethane:methanol = 30:1) and the resulting crystals were recrystallized from 
acetonitrile to obtain 1 .0 g of colorless needles with a melting point of 174-175.5°C. 
Elemental analysis C25H30FN5O4S 
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Theoretical: C 58.24; H 5.86; N 13.58 
Experimental: C 58.11; H 5.94; N 13.57 
Optical Rotation [ajo^^: -10.0° (c=0.07, DMSO) 

Working Example 8 1 : (S)-N-[3-[3-Fluoro-4-(tliiomorpholin-4-yl)phenyl]-2- 
oxooxazolidin-5-yl]methyl-N,N'-dimethylthiourea 

6.0 mL of a 40% methylamine methanol solution was added to 10 mL of a methanol 
solution containing 1.0 g of (R)-5-methanesulfonyloxymethyl-2-oxo-3-[4- 
(thiomorpholin-4-yl)phenyl]oxazolidine and the solution was heated at reflux for 5 days. 
The reaction solution was then concentrated under reduced pressure to obtain 0.81 g of 
(S)-3 - [3 - fluoro-4-(thiomorpholin-4-y l)pheny 1] -5 -methy laminomethyl-2 -oxooxazolidine . 
0.70 mL of methylisothiocyanate was added to 16 mL of a dichloromethane solution 
containing 0.81 g of the resulting crystals and 0.80 mL of triethylamine, and the solution 
was stirred for 2.5 hours at room temperature. Water was added to the reaction solution 
and extraction was performed with dichloromethane. The extract was then washed with 
saturated sodium chloride aqueous solution, and after drying on anhydrous sodium sulfate, 
the solvent was evaporated off under reduced pressure to obtain light yellow crystals. 
The crystals were recrystallized form ethanol to obtain 0.50 g of light yellow needles 
with a melting point of 149-1 50°C. 
Elemental analysis C17H23FN4O2S2 
Theoretical: C 51.24; H 5.82; N 14.06 
Experimental: 51.28; H 5.89; N 13.90 
Optical Rotation [a]D^: -12.0° (c=0.1, DMSO) 

The compound of Working Example 82 was obtained in the same manner as 
m Working Example 8 1 . 
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Working Example 82: (S)-N43-[3-Fluoro-4-(morpholin-4-yl)phenyl]-2-oxooxazolidin-5- 
yl[methyl-N,N'-dimethylthiourea 

Form: Colorless prisms (recrystallization solvent: CH3CN) 

Melting point: 167--168.5°C 

Elemental analysis: C17H23FN4O3S 

Theoretical: C: 53.39; H 6.06; N 14.65 

Experimental: C 53.38; H 5.96; N 14.70 

Optical Rotation [ajo^^: -28.0° (c=0.1, DMSO) 

Working Example 83: (5S)-N-[3-[4-(l-Hydroxyethyl)phenyl]-2-oxooxazolidin-5- 
yl]methyl-N'-methylthiourea 

1 mL of an anhydrous tetrahydrofiiran suspension containing 0.70 g of (S)-N-[3-[(4- 
acetylphenyl)-2-oxooxazolidin-5-yl]methyl-N'-methylthiourea was added dropwise to 
15 mL of an anhydrous tetrahydrofiiran suspension containing 0.12 g of lithium 
borohydride, and the solution was stirred for 18 hours at room temperature. Water and 
10% hydrochloric acid were added to the reaction solution to render the solution acidic, 
whereupon extraction was performed with ethyl acetate. The extract was then washed in 
sequence with water and saturated sodium chloride aqueous solution, and after drying on 
anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure. The 
residue was purified by colunrn chromatography (silica gel, dichloromethane: methanol = 
30:1) to obtain 0.51 g of colorless amorphous solid. 
IR spectrum v (liq.) cm"': 1738, 3360 
NMR spectrum (DMS0-d6) 5 ppm: 

1.31 (3H, d, J=6.5 Hz), 2.84 (3H, d, J=3.5 Hz), 3.75-3.90 (3H, m), 4.10 (IH, t, J=9 Hz), 
4.67-4.73 (IH, m), 4.80-4.87 (IH, m), 4.99 (IH, d, J=4.5 Hz), 7.34 (2H, d, J=8.5 Hz), 
7.47 (2H, d, J=8.5 Hz), 7.52 (IH, brs), 7.66 (IH, t, J=5.5 Hz) 
Optical Rotation [ajo^^ -13.6*^ (c=0.1, DMSO) 
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Working Example 84: (S)-N-(2-Ethoxycarbonylethyl)-N'-[3-[3-fluoro-4-(thiomorpholin- 

4- yl)phenyl]-2-oxooxazolidin-5-yl]methylthiourea 

5 mL of an acetone suspension containing 0.60 mL of triethylamine and 0.50 g of (S)- 
N-[3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]methylisothiocyanate 
was added to 5 mL of water containing 0.22 g of p-alanine hydrochloride while stirring and 
chilling on ice, and the solution was stirred for 18 hours at room temperature. The 
precipitated crystals were filtered and washed with ethanol to obtain 0.38 g of colorless 
crystals, and the crystals were recrystallized from ethanol to obtain colorless prisms with 
a melting point of 136-'137°C. 
Elemental analysis: C20H27FN4O4S2 
Theoretical: C 51.05; H 5.78; N 11.91 
ExperimentalC51.04;H5.75;N 11.81 
Optical Rotation [ajo^^: -24.0° (c=0.1, DMSO) 

Working Example 85: (S)-3-[4-[2-Fluoro-4-(2-oxo-5-thioureidomethyloxazoHdin-3- 
yl)phenyl]piperazin- 1 -yljpropionic acid 

8.8 mL of a methanol solution containing 0.44 g of ethyl (S)-3-[4-[2-fluoro-4-(2-oxo- 

5- thioureidomethyloxazolidin-3-yl)phenyl]piperazin- 1 -yl]propionate and 0.97 mL of 
a 2 N sodium hydroxide aqueous solution was stirred for 30 minutes at 60°C. After 
evaporating off the solvent under reduced pressure, water and hydrochloric acid were 
added to render the solution acidic. The precipitated crystals were then filtered out 
and washed with isopropanol to obtain 0.20 g of light yellow crystals. The crystals were 
recrystallized form ethanol-water mixed solution to obtain colorless crystals with 
a melting point of 218-^220°C. 

Elemental analysis: C18H24FN5O4S * I/4H2O 
Theoretical: C 50.28; H 5.74; N 16.29 
Experimental C 50.37; H 5.76; N 16.32 
Optical Rotation [ajo^^ -15.9° (c=0.1, DMSO) 

The compound of Working Example 86 was obtained in the same manner as 
in Working Example 85. 
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Working Example 86: (S)-3-[4-[2-Fluoro-4-[5-(N-methyl)thioureidomethyl-2- 

oxooxazolidin-3-yl]phenyl]piperazin- 1 -yl]propionic acid 

Form: Colorless crystals (recrystallization solvent: MeOH) 

Melting point: 1 50-^1 52°C 

Elemental analysis: C19H26FN5O4S * H2O 

Theoretical C 49.88; H 6.17; N 15.31 

Experimental C 49.69; H 6.39; N 15.47 

Optical Rotation [ajo^^: -20.1° (c=0.1, DMSO) 

Testing example 

In order to confirm the antimicrobial action of the thiourea derivatives of the present 
invention, antimicrobial testing was carried out with respect to standard strains and 
clinically isolated strains. 

1. Antimicrobial spectrum with respect to standard strains and clinically isolated strains 

Standard strains and strains that were isolated from infected individuals (clinically 
isolated strains) were used, and measurement of antimicrobial power was carried out with 
a live bacteria count of 10^ /mL in accordance with the standardized methods of the Japan 
Chemotherapy Society {Japan Chemotherapy Society Journal 29, 76 (1981)). The 
control compounds were U- 100592 and U- 100766 {Journal of Medicinal Chemistry 39, 
673 (1996) and ciprofloxacin (control compounds A, B and C respectively). The results 
are presented in the table below. The compounds of the present invention exhibited 
excellent antimicrobial activity with respect to standard strains and clinically isolated 
strains relative to the comparative compounds. The strains are presented in the table 
below. 

Standard strains: Staphylococcus aureus (5. aureus) 

Bacillus subtilis {B. subtilis) 
Clinically isolated strains: Methicillin-resistant Staphylococcus aureus (MRS A) 

Enterococcus faecalis {E.faecalis) 
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Control compound A 
(U-100592) 



Control compound B 
CU-100766) 



Antimicrobial spectrum with respect to standard strains (minimum inhibitory concentration |ig/mL) 


Test strain 


Working 
Examples 
2 


Working 
Examples 
3 


Working 
Examples 
23 


Working 
Examples 
35 


Working 
Examples 
43 


Control 
compound 
A 


Control 
compound 
B 


Control 
compound 
C 


S- aureus 
FDA 209 JC-1 


0.39 


0.39 


<0.20 


0.78 


0.39 


0.78 


3.13 


0.39 


S. aureus 
Terajima 


0.39 


0.39 


<0.20 


0.78 


0.39 


0.78 


3.13 


0.39 


S. aureus 
MS 353 


0.39 


0.78 


0.78 


1.56 


0.39 


1.56 


3.13 


1.56 


B. subtilis 
ATCC 6633 


0.20 


0.39 


<0.20 


0.78 


<0.20 


0.78 


1.56 


0.05 


Antimicrobial spectrum with respect to clinically isolated strains (minimum inhibitory concentration \ig/mL) 


Test strain 


Working 
Examples 
2 


Working 
Examples 
3 


Working 
Examples 
23 


Working 
Examples 
35 


Working 
Examples 
43 


Control 
compound 
A 


Control 
compound 
B 


Control 
compound 
C 


MRSAHPC 1336 


0.78 


1.56 


1.56 


1.56 


0.39 


3.13 


3.13 


>100 


E. faecalis 
HPC948 


0.39 


1.56 


1.56 


1.56 


0.39 


3.13 


3.13 


50 


E. faecalis 
HPC975 


0.39 


1.56 


0.78 


1.56 


0.39 


3.13 


3.13 


>100 
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Potential for industrial utilization 

The thiourea derivatives and salts thereof of the present invention represented by 
General Formula (I) exhibit superior antimicrobial action with respect to standard strains 
as well as clinically isolated strains that include multidrug-resistant bacteria, and are thus 
extremely useful as antimicrobial agents. 
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Claims 



1. Thiourea derivatives and salts thereof represented by the general formula below: . 
O 




S 



(in the formula, and R^ each denotes a hydrogen atom, alkyl group, cycloalkyl 

group, nitrogen atom protective group, alkoxycarbonylalkyl group, substitutable amino 
group, substitutable aryl group or substitutable benzyl group; and R denotes 
a substitutable phenyl group). 

2. Thiourea derivatives and salts thereof represented by the general formula below: 




(in the formula, R\ R^ and R^ each denotes a hydrogen atom, alkyl group, cycloalkyl 
group, nitrogen atom protective group, alkoxycarbonylalkyl group, substitutable amino 
group, substitutable aryl group or substitutable benzyl group; R"*, R^ and R^ each denotes 
a hydrogen atom, halogen atom, hydroxyl group, mercapto group, amino group, cyano 
group, nitro group, carboxyl group, carbamoyl group, substitutable alkyl group, 
substitutable cycloalkyl group, substitutable alkenyl group, substitutable alkynyl group, 
substitutable alkoxy group, substitutable alkylthio group, substitutable alkylamino group, 
substitutable dialkylamino group, substitutable alkylaminocarbonyl group, substitutable 
dialkylaminocarbonyl group, substitutable alkanoyl group, substitutable 
halogenoalkanoyl group, substitutable alkanesulfonyl group, substitutable arylcarbonyl 
group, substitutable aryl group, substitutable aralkyl group, substitutable aryloxy group, 
substitutable cycloalkyloxy group containing heteroatoms as ring constitutive atoms or 
substitutable saturated heterocyclic groups; or any two groups of R"*, R^ and R^ may form, 
together with a benzene ring, a substitutable hydrocarbon condensed ring). 
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3. Drugs containing the compounds according to claim 1 or 2 or physiologically 
permissible salts thereof as effective components. 

4. The drugs according to claim 3, which are antimicrobial agents. 

5. The drugs according to claim 3 or 4, having the form of drug compositions that 
contain formulation additives along with the compounds according to claim 1 or 2 
or physiologically permissible salts thereof as effective components. 

6. Use of the compounds or physiologically permissible salts thereof according to claims 
1 or 2 in the manufacture of the drugs according to any of claims 3-5. 

7. A method for treating infections, where said method comprises the administration 
of a therapeutically effective amount of compound according to claim 1 or 2 
or physiologically permissible salt thereof to mammals. 

8. The method according to claim 7, wherein the infection is a Gram-positive bacterial 
infection. 
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